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• E1 .0 INTRODUCTION 

This appendix presents an evaluation of beneficial uses for groundwater in the A- and B-aquifers 
at Parcel B at Hunters Point Shipyard (HPS). The results of the beneficial use evaluation were 
used to select potential exposure pathways for the human health risk assessment for Parcel B that 
is further discussed in Appendix A and in the main text of the technical memorandum in support 
of a record of decision amendment (TM SRA). 

The hydrostratigraphic units at HPS include (I) the A-aquifer, (2) the aquitard, (3) the B-aquifer, 
and ( 4) the deep bedrock water-bearing zone. The A-aquifer at Parcel B consists mainly of 
unconsolidated Artificial Fill that overlies the aquitard and bedrock and forms a continuous zone 
of unconfined groundwater across the parcel. Alluvium and colluvium, Undifferentiated Upper 
Sand Deposits, and shallow bedrock also are part of the A-aquifer at various locations across 
Parcel B. The A-aquifer generally thickens from about 15 feet in the southwest to as much as 
80 feet in the northeast, but averages about 25 feet thick over most of Parcel B. 

The B-aquifer consists mainly of Undifferentiated Sedimentary Deposits that overlie bedrock or 
are contained within the Bay Mud Deposits at a few locations near the bay margin. The 
B-aquifer is not continuous across Parcel B but exists primarily in two separate areas: along the 
western boundary of the parcel, and in a portion of the central area of the parcel. The B-aquifer 
ranges in thickness from about 5 to 15 feet where it is present and averages 10 feet thick. 

• Bay Mud Deposits act as an aquitard that separates the A- and B-aquifers over most of the 
parcel, except for part of the western portion and some of the central portion, where the Bay Mud 
is absent and the A- and B-aquifers are adjacent. The Bay Mud Deposits generally thicken from 
where they pinch out against the historical shoreline in the southwest to 40 feet near the bay 
margin in the northeast. 

• 

The boundary between the A- and B-aquifers (the Bay Mud), although not present everywhere, 
separates the aquifers for the majority of Parcel B. The Navy and the regulatory agencies have 
agreed to use this designation of the aquifer system at Parcel B. The beneficial use evaluation 
presented in this appendix maintains this designation, even though the use of two separate 
aquifers may vary from the strict aquifer definitions presented in U.S. Environmental Protection 
Agency (EPA) guidance on groundwater beneficial use (EPA 1986). 

This appendix contains four sections, including this introduction. Section E2.0 summarizes 
groundwater beneficial use evaluations for both the A- and B-aquifer groundwater, including 
both a comparison to federal and state groundwater classification criteria and an evaluation using 
site-specific factors (SSF) identified for HPS. Section E3.0 summarizes the evaluation of 
beneficial uses for groundwater at Parcel B. Section E4.0 includes references cited in this 
appendix. Figures and tables follow Section E4.0 . 
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E2.0 EVALUATION OF GROUNDWATER BENEFICIAL USES 

According to the Basin Plan for the San Francisco Bay, prepared by the San Francisco Bay 
Regional Water Quality Control Board (Water Board), groundwater at Parcel B has the following 
potential beneficial uses (Water Board 2000, 2006): 

I. Agricultural supply 

2. Industrial service and process supply 

3. Municipal and domestic drinking water supply 

The potential for A- and B-aquifer groundwater at Parcel B to be used for the first three 
beneficial uses identified above is evaluated in the following paragraphs. The remainder of this 
appendix describes the evaluation of the potential for groundwater in the A- and B-aquifers to be 
used for municipal and domestic drinking water supply. 

Agricultural and Industrial Uses. Groundwater at Parcel B has not been used for agricultural 
or industrial purposes in the past. It is unlikely to be developed for these uses in the future 
because of limited potential for water production; existing institutional controls on well 
construction in San Francisco; and generally high total dissolved solids (TDS), chloride, salinity, 

• 

specific conductance, and hardness values. Furthermore, use of Parcel B groundwater for • 
industrial or agricultural purposes is not part of the City of San Francisco's redevelopment plan 
(San Francisco Redevelopment Agency 1997). 

E2.1 PREVIOUS BENEFICIAL USE EVALUATIONS 

Potential beneficial uses of groundwater at Parcel B have been addressed in previous documents; 
the following documents provide the primary record of groundwater-related information for 
Parcel B: 

• Parcel B remedial investigation (RI) report, June 1996 (PRC Environmental 
Management, Inc. [PRC] and others 1996) 

• Parcel B feasibility study (FS) report, November 1996 (PRC 1996) 

• Twenty-nine quarterly groundwater sampling reports (various authors: refer to 
Table 2-1 of the main text of the TMSRA) 

• Technical memorandum on the distribution of the Bay Mud Aquitard and 
characterization of the B-Aquifer at Parcel B, February 2001 (Tetra Tech EM Inc. 
[Tetra Tech] 2001a) 
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• Technical memorandum on Parcel B groundwater evaluation, November 2001 
(Tetra Tech 200 I b) 

• August 11, 2003, letter from the Navy to the Water Board requesting exemption of 
the A-aquifer groundwater as a potential source of drinking water (U.S. Department 
of the Navy 2003) 

Parcel B RI and FS reports. The RJ and FS reports concluded that A- and B-aquifer 
groundwater underlying Parcel B has a beneficial use only as a source of surface water recharge 
to San Francisco Bay. 

Quarterly sampling reports and technical memoranda. These technical documents present 
and interpret groundwater data but do not discuss potential beneficial uses of groundwater. 

August 2003 letter to Water Board. In a letter to the Water Board dated August 11, 2003, the 
Navy presented an additional evaluation and emphasized that the A-aquifer is not reasonably 
expected to supply a public water system because of high TDS in much of the A-aquifer; the 
widespread presence of naturally occurring contaminants in the A-aquifer that cannot be 
reasonably treated; the presence of storm drain and sanitary sewer lines located beneath the water 
table that restrict locations where new water wells could be sited; the potential for saltwater 
intrusion should municipal or domestic water supply be attempted; and the existence of a high
quality public water supply system that is in place and operating . 

In a letter to the Navy dated September 2003, the Water Board stated that it does not consider the 
A-aquifer at HPS a potential source of drinking water (Water Board 2003). Although the 2003 
letter from the Water Board exempted the A-aquifer from being considered as a drinking water 
aquifer, EPA did not concur on this exemption. The beneficial use evaluation in this appendix is 
intended to assess use of the A-aquifer as a potential drinking water supply aquifer according to 
federal criteria and a set of SSFs proposed for consideration by EPA and the HPS Base 
Realignment and Closure (BRAC) Cleanup Team (BCT). The use of the B-aquifer is assessed a 
potential drinking water supply aquifer using both the state and federal criteria and the same 
SSFs. 

E2.2 A-AQUIFER EVALUATION 

This section presents federal and state groundwater classification criteria and evaluates the 
A-aquifer against the federal criteria and SSFs. 

E2.2.1 Federal Groundwater Classification Criteria 

Federal groundwater classification criteria identify three classes of groundwater (EPA 1986). 
Class I groundwater is an irreplaceable source of drinking water or is ecologically vital. Class II 
groundwater is a current source (Class IIA) or potential source (Class JIB) of drinking water that 
has other beneficial uses. Class III groundwater is not a potential source of drinking water and is 
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of limited beneficial use. EPA considers groundwater to be Class I or Class JI if the following 
criteria are met: 

• The TDS concentration is less than 10,000 milligrams per liter (mg/L) 

• A minimum well yield of 150 gallons per day (gpd) or 0.1 gallon per minute is 
achievable 

The average TDS concentration for groundwater in the A-aquifer in Parcel B is about 
9,800 mg/L. Table E-1 presents the statistical results and methods that support this value. 
Figure E-1 presents the spatial analysis of maximum TDS concentrations for the A-aquifer in 
Parcel B. Figure E-1 also includes wells located at Parcel C near Building 134 that provide more 
continuous spatial coverage for the western section of Parcel B. However, the statistical analysis 
includes only Parcel B wells and none of the wells at Parcel C. As indicated on the figure, 
concentrations of TDS in most of the A-aquifer at Parcel B are less than I 0,000 mg/L. The 
arithmetic mean and spatial distribution of TDS concentrations indicate that the A-aquifer does 
not exceed the federal TDS criterion of I 0,000 mg/L (although the average TDS concentration is 
close to the criterion). Based on these statistical and spatial analyses, much of the A-aquifer 
groundwater at Parcel B has the potential for development as a source of drinking water. 

• 

Based on results of aquifer tests for wells IR06MW30A, IR 1 0MW 13A 1, and IRl 8MW21 A 
(PRC and others 1996), a well in the A-aquifer could provide a sustainable yield that would meet 
the federal criterion of 150 gpd. • 

Based on EPA groundwater classification guidance (EPA 1986), groundwater from the A-aquifer 
is designated as a potential source of drinking water (Class IIB) because TDS concentrations are 
less than 10,000 mg/L and well yield is likely greater than 150 gpd. 

Groundwater in the A-aquifer does not qualify as Class I for the following reasons: 

1. Groundwater in the A-aquifer is not "ecologically vital groundwater" nor does it 
supply a "sensitive ecological system supporting a unique habitat" at Parcel B. No 
listed or proposed endangered or threatened species exist at Parcel B in upland areas 
or along the shoreline; therefore, the A-aquifer groundwater cannot be considered 
ecologically vital. 

2. Groundwater in the A-aquifer is not an irreplaceable source of drinking water to a 
substantial population. No public water systems that use groundwater or private 
supply wells are known within 2 miles from HPS. A substantial population (2,500 
people according to EPA guidance) is not served by groundwater on or near HPS. 

3. In general, the guidance describes Class I groundwater as "It is expected that Class I 
decisions will be small in number. Such ground waters will generally receive 
extraordinary protection due to the potential risk to large numbers of citizens 
dependent upon a source of drinking water. .. " No one depends on groundwater at or • 
near HPS. 
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A Class I determination is not supported by the existing knowledge of the aquifers at HPS . 

E2.2.2 State Groundwater Classification Criteria 

Under California State Water Resources Control Board (SWRCB) Resolution 88-63, all 
groundwater is considered potentially suitable for municipal or domestic supply unless at least 
one of the following conditions applies: 

1. The TDS concentration exceeds 3,000 mg/Land groundwater is not reasonably 
expected by regional Water Boards to supply a public water system; 

2. The groundwater is contaminated, either by natural processes or by human activity, to 
the degree that it cannot reasonably be treated for domestic use; and 

3. The water source does not provide sufficient water to supply a single well capable of 
producing an average, sustained yield of 200 gpd (SWRCB 1988). 

The Water Board has already issued a letter stating that the A-aquifer at HPS is not considered a 
potential source of drinking water (Water Board 2003); therefore, the evaluation for the 
A-aquifer does not include comparison with state criteria. The B-aquifer groundwater evaluation 
does include comparison with the state criteria (see Sections E2.3. l and E2.3.2) . 

E2.2.3 Site-Specific Factor Evaluation 

The SSFs used in this evaluation were based on input from EPA detailed in a 1999 letter 
(EPA 1999, Enclosure 5) and from the HPS BCT. Based on this input, the following SSFs were 
considered: ( 1) aquifer thickness; (2) actual measured TDS levels; (3) actual groundwater yield; 
( 4) proximity to saltwater and the potential for saltwater intrusion; (5) quality of underlying 
water-bearing units; (6) existence of institutional controls on well construction or aquifer use; 
(7) information on current and historical use of the aquifer at HPS or in the community 
surrounding HPS; and (8) depth to groundwater, which the BCT considered a relevant SSF 
because shallow aquifers are susceptible to contamination and may not be suitable sources of 
drinking water. The SSF related to cost of cleanup to federal drinking water standards was not 
considered because of the absence of quantitative data. 

The methods for evaluating each SSF and a summary of each SSF evaluated are described in 
the following paragraphs. The overall results of the SSF evaluation are summarized in 
Section E2.2.3.9. 

E2.2.3.1 Aquifer Thickness 

According to guidelines provided by EPA, the SSF for aquifer thickness is intended to assess the 
size of the groundwater resource that may be classified as drinking water quality (EPA 1999) . 
As illustrated on Figure E-1, groundwater beneath approximately 35 acres at Parcel B meets the 
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federal TDS criterion (less than 10,000 mg/L of TDS). As discussed in Section 2.2.4 of the • 
TMSRA, the saturated thickness of the A-aquifer is about 25 feet in this area. Assuming an 
average porosity of 25 percent, these values translate to approximately 220 acre-feet of available 
water in the A-aquifer for all of Parcel B, which is a relatively small groundwater resource. 
Continuous pumping of any A-aquifer well at Parcel B will most likely induce saltwater 
intrusion because of the limited nature of this resource, which would further degrade the 
groundwater. Consequently, the A-aquifer at Parcel B is considered to have low potential for use 
as a source of drinking water, based on the SSF for aquifer thickness. 

E2.2.3.2 TDS Levels 

EPA recognizes that all groundwater with TDS concentrations below 10,000 mg/L is not of 
equal value as a potential drinking water resource (EPA 1999). Groundwater extracted from 
areas with high TDS concentrations would require treatment to meet drinking water quality 
objectives and would therefore have lower potential for use as a source of drinking water than 
groundwater with lower TDS concentrations. 

A-aquifer groundwater extracted from areas with high TDS concentrations would require 
treatment to meet drinking water quality objectives. The statistical evaluation of TDS data 
indicated that the average TDS concentration in the A-aquifer at Parcel B is about 9,800 mg/L, 
which is relatively high for use as a source of drinking water. Although this average 
concentration is slightly below the federal TDS criterion, it is well above the state criterion of • 
3,000 mg/L. The actual TDS concentrations in A-aquifer monitoring wells at Parcel B indicate 
low potential for this aquifer to be used as a source of drinking water. 

E2.2.3.3 Groundwater Yield 

Based on the results of aquifer tests conducted for the A-aquifer, a well in the A-aquifer could 
provide a sustainable yield that would meet the federal criterion of 150 gpd. 

Aquifer test results revealed pumping rates ranging from 1,080 gpd at well IR06MW30A to 
3,744 gpd at well IR10MW13Al and 23,040 gpd at well IR18MW21A (PRC and others 1996). 
These results indicate that the A-aquifer provides a sustainable yield that would meet the federal 
criterion of 150 gpd. Hydraulic conductivity values for the A-aquifer ranged from 2.86 x l 0-4 to 
1.12 x 10-1 centimeter per second (0.81 to 316 feet per day), which represent values typical for 
fine to coarse sand (Bouwer 1978) and also indicate that a well in the A-aquifer would provide a 
sustainable yield of 150 gpd. 

Based on the SSF for groundwater yield, A-aquifer groundwater at Parcel B has high potential to 
be used as a future source of drinking water. 
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• E2.2.3.4 Proximity to Saltwater and the Potential for Saltwater Intrusion 

Figure E-1 shows a zone of transitional salinity in the A-aquifer groundwater within Parcel B. 
Low-salinity groundwater is present in the upland areas of Parcel B away from the shoreline, 
whereas higher-salinity groundwater originating from San Francisco Bay is present along the 
shoreline. Figure E-1 shows that TDS concentrations are equal to or greater than l 0,000 mg/L 
along the shoreline and approximately 300 feet inland from the shoreline, and that farther inland, 
up to 750 feet from the shoreline, TDS concentrations are equal to or greater than 3,000 mg/L. 
These existing, large areas of saline groundwater exemplify the high potential for saltwater 
intrusion in Parcel B. On a small. scale, zones of higher-salinity water are expected to be present 
in the transitional zone caused by incursion of saltwater from San Francisco Bay along utility 
corridors, behind dry dock walls, and along natural preferential flow paths. Based on proximity 
to saltwater and the potential for saltwater intrusion, groundwater in the A-aquifer at Parcel B 
has low potential to be used as a future source of drinking water. 

E2.2.3.5 Quality of Underlying Water-Bearing Units 

The water-bearing unit underlying the A-aquifer at Parcel B is the B-aquifer. TDS 
concentrations in the B-aquifer are likely much lower than federal or state TDS criteria and 
indicate that the B-aquifer contains high-quality groundwater. The quality of the underlying 
B-aquifer is discussed in detail in Section E2.3 of this appendix. Based on the quality of the 
underlying B-aquifer, groundwater in the A-aquifer at Parcel B has high potential to be used as a 

• future source of drinking water. 

• 

E2.2.3.6 Existence of Institutional Controls on Well Construction or Aquifer Use 

The City of San Francisco prohibits installation of domestic wells wit~in city boundaries 
(Tetra Tech 1999). In addition, California well standards prohibit installation of domestic wells 
within 50 feet of a stom1 drain or sanitary sewer line (California Department of Water Resources 
[DWR] 1991 ). Storm drain and sanitary sewer lines are present throughout Parcel B. Although 
the Navy will remove these lines, the present condition is typical of the likely density of sewer 
lines that the city would install during redevelopment of HPS. As a result, installation of 
domestic wells would be prohibited in many portions of the A-aquifer at Parcel B. There is low 
potential for A-aquifer groundwater at HPS to be used as a source of drinking water based on the 
existence of local and state institutional controls that prohibit or severely restrict locations where 
new wells can be installed for drinking water supply. 

E2.2.3.7 Historical and Current Groundwater Use 

A-aquifer groundwater at HPS has never been and is not currently used as a source of drinking 
water (PRC 1996). San Francisco currently obtains and plans to continue to obtain its municipal 
water supply from the Hetch Hetchy watershed in the Sierra Nevada as a source of drinking 
water in the reasonably foreseeable future (Tetra Tech 1999). Based on historical and current 
use, groundwater in the A-aquifer at HPS has low potential to be used as a future source of 
drinking water. 

Appendix E, TMSRA for Parcel B E-7 



The Water Board recently proposed to remove the drinking water beneficial use designation • 
for several areas near HPS with similar operational history, geology, hydrogeology, and 
proximity to San Francisco Bay. In 1999, the Water Board proposed to amend the Basin Plan 
for the San Francisco Bay Region to remove drinking water as a beneficial use from the 
Downtown San Francisco Basin, which is located approximately 2 miles north of HPS (Water 
Board 2000). The Water Board stated that groundwater in the Downtown San Francisco Basin 
is not suitable for use as drinking water for the following reasons " ... (l) fresh water recharge 
is limited by the high density of buildings and paved surfaces, (2) the major source of 
groundwater recharge is leaking sewer pipes, (3) historic industrial development and placement 
of artificial fill has resulted in widespread pollution not from a single episode or source, and 
(4) brackish groundwater [exists] along the Bay shoreline" (Water Board 2000). Information 
provided in the Parcel B RI report indicates that groundwater in the A-aquifer underlying 
Parcel B is also affected by these factors (PRC and others 1996). This information on the 
nearby Downtown San Francisco Basin provides additional evidence that the A-aquifer 
groundwater at Parcel B has low potential for use as a source of drinking water. However, 
although the Water Board had adopted this amendment in April 2000, the State Water 
Resources Control Board and the Ofiice of Administrative Law had not yet approved this 
amendment to the Basin Plan when the TMSRA was prepared. 

E2.2.3.8 Depth to Groundwater 

Groundwater at shallow depths is generally vulnerable to contamination because attenuation 
mechanisms in the vadose zone may not effectively reduce contaminant concentrations in 
infiltrating water over short vertical distances. In addition, the DWR well standards outlined in • 
Bulletins 7 4-81 and 7 4-90 require the space between the well casing and the wall of the borehole 
(the annular space) to be effectively sealed to prevent the annular space from becoming a 
preferential pathway for movement of contaminants from the surface to the aquifer (DWR 1981, 
1991 ). An individual domestic well requires a minimum annular seal of at least 20 feet, and a 
community water supply well requires a minimum annular seal of at least 50 feet. For these 
reasons, most drinking water supply wells are screened across deeper lithologic intervals or 
below impermeable strata, if possible. At Parcel B, the maximum depth to groundwater is 
typically 12 feet below ground surface (bgs), and most groundwater is encountered at depths less 
than 10 feet bgs. Furthermore, the saturated thickness of the A-aquifer is only about 25 feet. It 
is unlikely that a well could be installed in the A-aquifer with the required 20-foot minimum well 
seal because of the shallow depth to groundwater and the thinness of the aquifer at Parcel B. 
Consequently, Parcel B is considered to have low potential for use as a source of drinking water 
based on the SSF of depth to groundwater. 

E2.2.3.9 Site-Specific Factors Conclusions 

The table below summarizes the results of the SSF evaluation for the A-aquifer. Because six of 
the eight SSFs indicate that the aquifer has low potential for use as a source of drinking water, 
the entire A-aquifer at Parcel B is considered to have low potential for use based on the SSFs . 
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Potential for Drinking Water 
Site-Specific Factors Beneficial Use 

Aquifer Thickness Low 

TDS Levels Low 
--------------------··············-·-·-·····---·-·-··-·-·· -.---

Groundwater Yield High 

Proximity to Salt Water and Salt Water Intrusion Low 
--- ········--··---··--······· 

Quality of Underlying Water-Bearing Units High ___________ _ -----

Low 
Existence of Institutional Controls on Well 

Construction or Aquifer Use -----------~-------------·-----···-··--- ·----·-····-···-··-··-·-- .. -... -.. _,, __ _ 

Historic and Current Groundwater Use 
Depth to Groundwater 

Navy Recommendation for Overall Evaluation of 
SSFs for the A-aquifer 

E2.3 8-AQUIFER EVALUATION 

-Low 

Low 
---························-··········· 

A-aquifer has Low Potential for Use 
as a Drinking Water Source 

This section evaluates groundwater m the B-aquifer against federal and state groundwater 
classification criteria and SSFs. 

E2.3.1 Federal and State Groundwater Classification Criteria 

TDS data were not collected for the two B-aquifer wells at Parcel B. However, based on cation 
data collected from these wells, the TDS concentration in B-aquifer groundwater is likely below 
the state TDS criterion of 3,000 mg/L and the federal TDS criterion of 10,000 mg/L. An 
empirical relationship was established for groundwater in Parcel B by comparing concentrations 
of sodium with TDS values for samples of A-aquifer groundwater, as shown on Figure E-2. A 
sodium concentration of about 575 mg/L indicates a TDS concentration that is approximately 
3,000 mg/L. The highest concentration of sodium measured in samples from the two B-aquifer 
wells is 69.8 mg/L, which indicates a TDS concentration less than 3,000 mg/L. Based on state 
and federal TDS criteria, B-aquifer groundwater has potential for use as a source of drinking 
water. 

E2.3.2 Federal and State Groundwater Well Yield Criteria Evaluation 

Limited data on well yield are available for the B-aquifer. Data were compiled from monitoring 
well data reported during purging and sampling for groundwater sampling events from July and 
October 2000 at monitoring wells IR18MWI00B and IR18MWI0IB. The groundwater 
sampling records indicated the following: 
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• IRl 8MW1 00B: Well sustained a 1.0 gallon per minute purge rate for 30 minutes 
before it was pumped dry and recovered to its original level in 2 hours. Based on the 
recovery rate, this well is assumed able to support a sustainable yield of 
approximately 180 gpd. 

• IR 18M W 101 B: Based on a sustained purge rate of more than 1 gallon per minute for 
45 minutes with minimal drawdown, this well is assumed able to support a 
sustainable yield well over 200 gpd. 

Both monitoring wells could provide a sustainable yield that would meet the federal criterion of 
150 gpd; however, only one of two could meet the state sustainable yield requirement of 
200 gpd. Still, only a small data set is available to assess this factor. Based on state and federal 
criteria for sustainable yield, the B-aquifer groundv.,.ater has potential for use as a source of 
drinking water. 

E2.3.3 Site-Specific Factor Evaluation 

The eight SSFs described in Section £2.2.3 were also used to evaluate suitability of groundwater 
in the B-aquifer as drinking water. These SSFs are discussed below. 

E2.3.3.1 Aquifer Thickness 

As discussed in Section £2.2.3.1 of this appendix, the basis for this SSF is that an aquifer must 
have a minimum thickness and areal extent to be a practical and sustainable source of drinking 
water. As discussed in Section 2.2.4 of the TMSRA, the extent of the B-aquifer is limited at 
Parcel B. The B-aquifer is not continuous across Parcel B, but exists primarily in two separate 
areas: along the western parcel boundary, and in a portion of the central area of the parcel. The 
B-aquifer is present over an area of about 18 acres with an average thickness of 10 feet. This 
estimate is based on ( 1) geological logs of soil borings drilled at Parcel B and interpreted 
geological cross sections presented in Section 2.2.3 of the TMSRA; (2) the "Distribution of the 
Bay Mud Aquitard and Characterization of the B-aquifer in Parcel B Technical Memorandum" 
(Tetra Tech 2001a); and (3) the portion of the B-aquifer within about 300 feet inland from the 
shoreline not being usable for drinking water purposes because TDS concentrations exceed 
10,000 mg/L in the overlying A-aquifer. Assuming an average porosity of 25 percent, these 
values translate to approximately 45 acre-feet of available water in the B-aquifer for all of 
Parcel B, which is a relatively small groundwater resource. Continuous pumping of any 
B-aquifer well at Parcel B will most likely induce saltwater intrusion because of the limited 
nature of this groundwater resource, which would further degrade the groundwater resource. 
Consequently, the B-aquifer at Parcel B is considered to have low potential for use as a source of 
drinking water, based on the SSF for aquifer thickness. 
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E2.3.3.2 TDS Levels 

TDS data were not collected for the two B-aquifer wells at Parcel B. However, based on sodium 
concentration data collected from these wells, the TDS concentration in B-aquifer groundwater is 
below both the state TDS criterion of 3,000 mg/L and the federal criterion of 10,000 mg/L 
(see Section E3 .1 ). Based on state and federal TDS criteria, the B-aquifer groundwater has high 
potential for use as a source of drinking water. 

E2.3.3.3 Groundwater Yield 

Available data on this factor are limited to the well purging records during sampling the two 
monitoring wells screened in the B-aquifer in Parcel B. Based on these data, both monitoring 
wells could provide a sustainable yield that would meet the federal criterion of 150 gpd. 
However, only one of the two could meet the state sustainable yield requirement of 200 gpd. 
Based on criteria for sustainable yield and the fact that both wells are not able to sustain 150 gpd, 
the B-aquifer groundwater has low potential for use as a source of drinking water. 

E2.3.3.4 Proximity to Saltwater and the Potential for Saltwater Intrusion 

Groundwater quality in drinking water wells is at risk if the wells are located close to areas 
where groundwater exhibits high salinity. Long-term groundwater extraction from wells in these 
areas could degrade water quality as nearby saltwater is drawn toward the production wells to 
replace the extracted groundwater. It is likely that long-term groundwater extraction would 
cause saltwater intrusion and ongoing degradation of the B-aquifer because much of Parcel B is 
located close to San Francisco Bay. In addition, long-term groundwater extraction from the 
B-aquifer could induce downward migration of groundwater in the overlying A-aquifer where 
much of the groundwater has a high TDS concentration. Based on the proximity of Parcel B to 
saltwater in the San Francisco Bay, there is low potential for the B-aquifer groundwater at HPS 
to be used as a source of drinking water. 

E2.3.3.5 Quality of Underlying Water-Bearing Units 

The water-bearing unit underlying the B-aquifer at Parcel B is the bedrock water-bearing zone. 
Based on salinity levels measured in wells at Installation Restoration Site 06 in Parcel C adjacent 
to Parcel B, the TDS concentration in the bedrock water-bearing zone does not exceed the state 
and federal TDS criteria. Therefore, based on this SSF, the B-aquifer has high potential for use 
as a source of drinking water. 

E2.3.3.6 Existence of Institutional Controls on Well Construction or Aquifer Use 

As discussed in Section E2.2.3.6, the City of San Francisco prohibits installation of domestic 
wells within city boundaries (Tetra Tech 1999). In addition, California well standards prohibit 
installation of domestic wells within 50 feet of a storm drain or sanitary sewer line (DWR 1991 ) . 
Storm drain and sanitary sewer lines are present throughout Parcel B. Although the Navy will 
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remove these lines, the present condition is typical of the likely density of se\ver lines that the • 
city would install during redevelopment of HPS. As a result, installation of domestic wells 
would be prohibited in many portions of the B-aquifer at Parcel B. Based on local and state 
institutional controls that prohibit or severely restrict locations where new drinking water supply 
wells can be installed, there is low potential for B-aquifer groundwater at HPS to be used as a 
source of drinking water. 

E2.3.3.7 Historical and Current Groundwater Use 

Similar to the A-aquifer evaluated in Section E2.2.3.7, B-aquifer groundwater at HPS has never 
been and is not currently used as a source of drinking water (PRC 1996). The City of San 
Francisco currently obtains and plans to continue to obtain its municipal water supply from the 
Hetch Hetchy watershed in the Sierra Nevada as a source of drinking water in the reasonably 
foreseeable future. Based on the SSF for historical and current groundwater use, groundwater in 
the B-aquifer at HPS has low potential to be used as a source of drinking water. 

E2.3.3.8 Depth to Groundwater 

Similar to the A-aquifer evaluation in Section E2.2.3.8, mm1mum annular seal requirements 
apply to any potential wells installed in the B-aquifer. Assuming a minimum of l 0 feet of well 
screen is necessary for a water supply well, a minimum aquifer thickness of 10 feet extending 
from 20 to 30 feet bgs is necessary to meet the DWR requirements for a single domestic use 
well. Depth to the water-bearing zones of the B-aquifer at Parcel B typically ranges from 25 to • 
45 feet bgs in the area with drinking water quality groundwater. This depth is sufficient to 
ensure a well seal of at least 20 feet; therefore, the B-aquifer has moderate potential for use as a 
source of drinking w.ater based on this SSF. 

E2.3.3.9 Site-Specific Factors Conclusions 

The table below summarizes the results of the SSF evaluation for the B-aquifer. 

Potential for Drinking Water 
Site-Specific Factor Beneficial Use 

Aquifer Thickness Low 
·······-

TDS Levels High 
----·-··-·· ------

Groundwater Yield Low 

Proximity to Salt Water and Salt Water Intrusion Low 

Quality of Underlying Water-Bearing Units High 
·-····-· -··-·-·······-··· . ·····--·-···-···--------····--· --···-·--·-·-···-··- ------····· 

Existence of Institutional Controls on Well 
Low 

Construction or Aquifer Use 
···-···--···-·-··-·-··· ··-······ ·····························-···- ·······-·-······ ···- ···············-· 

Historic and Current Groundwater Use Low 
----···--- --·--·------------" ·-· -

Depth to Groundwater Moderate 

Navy Recommendation for Overall Evaluation of B-aquifer has Low Potential for Use 
SSFs for the B-aquifer as a Drinking Water Source • 
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E3.0 SUMMARY FOR DRINKING WATER BENEFICIAL USE EVALUATION 

This section summarizes the evaluation of beneficial use of drinking water for the A- and 
B-aquifers at Parcel B. 

E3.1 A-AQUIFER 

The Water Board has concluded that the A-aquifer at HPS is unsuitable as a potential source of 
drinking water (Water Board 2003). The A-aquifer at Parcel B is also considered unsuitable as a 
potential source of drinking water based on federal groundwater classification criteria and an 
evaluation of the SSFs identified in EPA's letter to the Navy (EPA 1999). 

E3.2 8-AQUIFER 

The B-aquifer is present as two laterally discontinuous areas at Parcel B over a total area of 
about 18 acres. Concentrations of sodium in groundwater samples collected from the two wells 
in the B-aquifer would indicate TDS levels were below state and federal criteria for TDS. Based 
on the TDS data alone, the B-aquifer at Parcel B would be considered suitable as a potential 
source of drinking water. However, results of the evaluation of SSFs, including (I) the City of 
San Francisco's prohibition on installing domestic wells and the proximity of sewer lines and 
storm drains, (2) the lack of current or historical use of the aquifer for water supply, (3) the 
limited size of this groundwater resource, and (4) the proximity of saltwater to the aquifer and 
the potential for saltwater intrusion if significant quantities of groundwater are withdrawn from 
the aquifer indicate that the B-aquifer is not suitable for use as a potential source of drinking 
water. 

The evaluation of the B-aquifer suggests that it should not be considered a potential source of 
drinking water. However, the groundwater ingestion pathway is included in the human health 
risk assessment for the B-aquifer groundwater because of agreements made with the BCT on the 
human health risk assessment methodology (see Section 3.0 and Appendix A of the TMSRA). 
This assumption provides an additional measure of conservatism in the protection of human 
health at HPS . 
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TABLE E-1: SUMMARY OF TOTAL DISSOLVED SOLIDS IN PARCEL 8 GROUNDWATER 
Appendix E, Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
Hunters Point Shipyard, San Francisco, California 

Parameter 

Distribution a 

Number of Wells 

Number of Measurements 

Proportion of Measurements that Exceed 10,000 mg/kg (percent) 1 
Arithmetic Mean (mg/kg) 

Standard Deviation (mg/kg) 

Coefficient of Variation (percent) 

UCL95 (mg/kg)~ 
Median (mg/kg) 

90th Percentile (mg/kg) 

Minimum Reported Result (mg/kg) 
Measurement Well 

1------

D ate 
Maximum Reported Result (mq/kg) 

Measurement Well ,__ ___ _ 
Date 

Notes: 

-1 
L 

r 
I 

-----~ 

Tests for nomial or lognomial distributions were based on the Shapiro-Wilk W test. 

Tests for a gamma distribution were based on the Cramer-von-Misses W test. 

All tests employed a Type I error rate of 0.05 (5 percent). 

b Calculations based on distribution-dependent fomiulae. 

Aquifer Zone A 
Nonparametric 

71 

168 

44 
-- -

9,793 

8,710 

89 

13,989 

6,600 

22,230 

751 
UT02MW15A 

5/4/1995 
34,100 

IR07MW20A1 
12/1/1987 

For Parcel B TDS, ProUCL recommended a UCL97.5 calculated using the nonparametric Chebyshev 

method (EPA 2004). 

The number of measurements exceeds the number of wells because more than one measurement was made at some 
wells. The data set for this table indudes all TDS data from all A-aquifer wells at Parcel B. 

EPA U.S. Environmental Protection Agency 

mg/kg Milligram per kilogram 

TDS Total dissolved solids 

UCL One-sided upper confidence limit on the mean 

Reference: 

EPA. 2004. "ProUCL Version 3.0 User Guide." Technical Support Center, Las Vegas, Nevada. April . 
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UNSCANNABLE MEDIA 

To use the unscannable media document# J..:J.SC//,~ 
contact the Region IX Superfund Records Center 
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UNITa;D STATES ENVIRONMENTAL Pl~OTECTION AGENCY 
REGION IX 

Mr Henry Gee 
BRAC Business Line Coordir.ator 
Depanment of the Na\'y 
Engineering Field Activit). \\lest 
900 Commodore Dri\'e 
San Bruno. California 94066-2402 

Dear Mr. Gee: 

75 Hawthorne Str~l!t 
San Francisco, CA 9-1105 

June 30, 1998 

The issue of groundwater classification has recen-tly come up on many of our Bay Area 
bases. and I would like to take this opportunity to provid(! some clarification on the differences 
between the State of California· s definition of a potential drinking water source and the federal 
EPA definition. 

Under State Water Board resolution 88-63. all state waters are considered to be potential 
drinking water unless either the total dissolved solids (TDS) exceeds 3,000 mg/1 and the 
Regio.nal Water Board makes a determination that the wa.ter is not reasonably expected to supply 
a public water system. or the yield is less than 200 gal/day. However, EPA's Groundwater 
Classification Guidelines use a stricter standard of I 0.000 mg/I TDS or Jess and a yield of 150 
gal :day to define a potential drinking water source. The NCP Preamble directs EPA to use the 
Guidelines when determining the appropriate remediation f?r contaminated groundwater at 
CERCLA sites. and EPA 's OSWER Direction# 9283.1-09 directs EPA to defer to the NCP 
Preamble and the Guidelini- :- when a state does not have an EPA endorsed Comprehensive State 
Groundwater Protection P, .. ~ram (CSGWPP). EPA's definition is based on experiences around 
the country where the use of aquifers \1d1;1 a TDS up to 10,000 mg/I proved viable as a drinking 
water source. It also recognizes the importance of maintaining broad protections of potential 
drinking water sources in light of the growing demands on drinking water supplies. Please see 
the enclosures for relatec; background information. 

Since California does not have a CSGWPP, the federal definition of potential drinking 
water ( 10.000 ppm TDS or less and a yield of 150 gal/day) is used during the Rl/FS. Many of the 
Navy·s Bay sites overlie aquifers that meet the federal stcmdard of a potential drinking water 
source and therefore the groundwater beneath these sites needs to be carried into the feasibility 
study for evaluation of remedial actions to meet potential source of drinking water cleanup goals. 
Likewise. drinking water Maximum Contaminant Levels (MCLs) are ARARs when an aquifer is 
a potential drinking water source. The feasibility study should look at a variety of remedial 
alternatives. which could also include natural anenuation, and, if necessary, the feasibility study 



might also include the evaluation for a Technical Impracticability waiver of MCLs as ARARs. 

J want to ackno,, :edge that in a few past instances, EPA may have inappropriately 
concurred with determinations made by the State that an c,quifer is not a potential source of • 
drinking water. rather than applying the federal criteria. Unfortunately, in some cases, such as at 
Hunters Point. the application of federal criteria v.ill require us to revisit some of the Rl/FS work 
that has already been completed. J want to also apologize for the impacts that this may have oil 
the process for making cleanup decisions, and let you know that we will work with you as much 
as possible and appropriate to minimize these impacts. 

At each of the closing bases. EPA will work closely with the Navy to assist in the 
application of the federal c.• ,1ena for determining potential drinking water sources. Thank you 
for your attention to this :1,i:tlt~r. We-should discuss this farther at our next monthly managers 
meeting. and please feel free to call mt: al (415) 744-2384 if you want to discuss this sooner. 

Sincerely:.----, / id; 
_,,,...,,,- /, _j~ . 

- _.,,,. ·-·•1 ··; l/ y;_, . .,{,,<,.,;,<--~ 
( ( , . \. \..,. --, .., ... \,, 

Tom Hueneman 
Chief. Navy Section 
Federal Facilities Cl ~anup Branch 

Enclosure I: NCP preamble. pages 8732-8735 
Enclosure 2: OSWER Directive #9283.1-09 
Enclosure 3: Guidelines for Ground-Water Classification under the EPA Ground-Water 

Protection Strategy. December 1986. Executive Summary 

cc: Dan Murphy.'·DTSC 
Dennis Mishek, R WQCB 
Richard McMurtn·. R WQCB . . 
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Enclosure 5 
Application of Federal Criteria 

for Determining Beneficial Uses of Groundwater for CERCLA Cleanups 

Jn a Jetter to EFA-West dated June 30, 1998, EPA provided the Navy information about the: 
document Guidelines for Ground-Water Classification under the EPA Ground-Water Protection 
Strategy (December 1986) and its use in CERCLA cleanups. This is an expansion on that 
information. It is intended t~ provide the._,Navy specific rgommenQ.ations on how to evaluate 
groundwater usio these uidelines in order to determine whether a contaminated aquifer or 
portion of an aquifer sho d be considered a potential drinking water source for the purposes of 
making CERCLA cleanup ecisions. 

);'l L \('Ol,. e··•" G--v-, J.t\f">\ ,, , 

An evaluation to determine whether an aquifer is a potential drinking water source should include 
the following: 

Detennine whether the yield criterion is met EPA's yield criterion is 150 gals/day, and 
the State of California's yield criterion is 200 gals/day. Generally. most sites meet both . 
the state and federal yield criterion. The Navy needs to provide a conclusjon about this v 

criterion using both the state and federal yield criteria . 

Determine whether and where the Total Dissolved Solids (TDS) criterion is met. Maps 
should be provided that show where.the IDS in the aquifer meets both the state (3,000 
mg/] in California) and fede.ral (10,000 mg/l) criteria, where it meets the federal criterion 
but not the state criterion, and where it does not meet either the state or federal criterion. l/ 
For maps of the federal TDS criterion, the Navy may use the highest recorded ms values 
for each well from their data set (the Navy should consult with the Water Board on which 
data points they need to see mapped). In addition to map(s), a table should be provided 
showing all of the available TDS data. Note, indirect measurements of TDS, such as 
electric conductivity, should not be used in this analysis. 

Provide a hydrogeological profile of the site. The documentation should include a 
description of the site hydrogeology. including identification of each distinct water bearing 
unit at the site. _, 

Determine the groundwater classification. Using the yield and TDS data. document the 
portions of the aquifer(s) that meet the federal criteria for a class II aquifer, and document 
the portions that meet the state criteria. Where a contaminated aquifer is potentially 
intercoMected with an uncontaminated aquifer, the classification of the uncontaminated--·, 
aquifer also needs to be determined for setting cleanup levels in the contaminated aquifer .. -

Determine what portions of the contaminated aquifer should be considered a potential 
drinking water source for a CERCLA cleanup. All waters that the state has determined 

• are potential drinking water sources must be considered potential drinking water sources 

1 
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for CERCLA cleanups unless the state makes a determination that an aquifer or part of an 
aquifer is not a potential drinking water source. Although not specifically discussed in 
EPA's Groundwater Oassification Guidelines, the NCP, or the related OSWER Directive 
#9283.1-09, Region 9 believes that, in applying the federal groundwater classification 
criteria, Qther site specific factors can he considered in order to make a final detwn,ination 
as to whether all or ponions of the aquifer(s) should be considered a potential drinking 
water source for · n a R cJ u decision e o owmg 1s a st of factors 

at J'IlJg considered: the thickness of the aquifer (i.e., the size of the groundwater 
resource impacted), the acrual TDS levels (are they closer to 10,000 mg/) or closer to 
3,000 mg/1), the actual groundwater yield, the proximity to sa1t water and the potential for 
salt water innusion, e quality of underlying water bearin units 
are or are not current or g water sources, e existence of institutional 
contro s on well construction or aqu er ormation, if any, on current and historic 
use of the aquifer on the base or in the community surrounding the base. and the cost of 
cleanup to MCLs. ~ of these factors by itself is necessarily justification for not being a 
~tential drinking water source. 

Tables summarizing groundwater contamination. Develop a groundwater screening table 
to determine where groundwater contamination is at acceptable concentrations for human 
health, regardless of whether it is a potential drinking water source, and where it is at , 
potentially unacceptable concentrations. Groundwater data should be screened against 
MCLs, the tap water PRGs, and, where applicable, background. 

Finally, as part of a proposed plan, the public should be given the chance to comment on 
decisions made about beneficial use of groundwater during the public comment period for 
a groundwater cleanup decision. and these comments need to be considered in making a 
final cleanup decision. 

When the contaminated portion of an aquifer is determined to be a potential drinking water 
soLlrce, MCLs are ARARs for any CERCLA remedy selected for the aquifer. Where the Navy 
has made a determination that a contaminated aquifer. or portion of a contaminated aquifer, is not 
a potential drinking water source for its CERCLA cleanup decision, the Navy still needs to 
evaluate ~d address potential health threats from all other pathways, such as vapor phase 
migration to ·above ground or migration to surface waters, and all other potential beneficial uses. 
such as commercial, industrial, and agricultural. Consideration should also be given to the 
potential health threats that may result from unanticipated or even prohibited uses. For example, 
if the failure of a groundwater remedy that relies on institutional controls could result in a 
significant or even acute health threat, a more active remedy may be appropriate. 

In those instances where a decision is made not to treat a class Il aquifer as a potential drinking 
water source. the Navy should consider source control and mass removal as part of a remedy 
where there is the potential for substantial long tenn further desradation of the groundwater 
resource through the continued spread of contamination or where there is the potential for 

2 

~OOJ 

• 

• 

• 



07116199 FRI 16:54 FAX 415 744 1916 l1SEPA-REG9 SllPERFl;ND 

• 

• 

• 

significant health threats from unanticipated use of the groundwater. Such an approach involves a 
balance between overall protection of the groundwater resource, the Superfund policy to 
generally treat all class II aquifers as potential drinking water sources. and the necessary site 
specific requirements for a protective and cost-effective remedy. Region 9 is unwilling to support 
greater flexibility in the application of S11perfund policy on the use of EPA's groundwater 
classification if such a balance is not met in the final cleanup decision. Therefore. EPA 
concurrence with any Navy determination that a class II aquifer should not be considered a 
potential drinking water source for a CERCLA cleanup decision will be contingent on the selected 
remedy and ultimate cleanup number . 
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ACQUISl l ION, 
TECHNOLOGY 

A.NO LOGISTICS 

OFFICE OF THE UNDER SECRETARY OF DEFENSE 

3000 DEFENSE PENTAGON 

WASHINGTON, DC 20301-3000 

JAN J 6 ntJ4 

MEMORANDUM FOR DEPUTY ASSISTANT SECRETARY OF THE ARMY 
(ENVIRONMENT, SAFETY. AND OCCUPATIONAL 
HEALTH) 

DEPUTY ASSISTANT SECRETARY OF THE NA VY 
(ENVIRONMENT) 

DEPUTY ASSISTANT SECRETARY OF THE AIR FORCE 
(ENVIRONMENT, SAFETY, AND OCCUPATIONAL 
HEALTH) 

STAFF DIRECTOR, ENVIRONMENT AND SAFETY, 
DEFENSE LOGISTICS AGENCY SUPPORT SERVICES 

SUBJECT: Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA) Record of Decision (ROD) ::ind Post-ROD Policy 

The Department of Defense (DoD) and the Environmental Protection Agency (EPA) 
have lt:achcJ a~1t:t:mt:nl un an interim lwu-p1u11~ appmal:h for Rt:l:un.b v( Dt:1.:i:siuu 
(RODs) and post-ROD implementation and documentation for National Priorities List 
(NPL) sites. My office fully supports both interim approaches. Components may 
choose either approach, or clements from each. 

It is fully expected that regulators will not pressure any one Component to adopt a 
particular approach. If regulators seek to do so, or to diverge from either approach hy 
adding requirements not encompassed within them, please report such deviations to my 
office. 

My office, with input from Service representatives, has developed several metrics to 
evaluate the eltecliveness or each approach. I realize that because each approach confers 

different requirements and agrccmencs at different stages of the environmental restoration 
pro<.:ess, there is not a ,-pecific metric by which to fully evaluate each approach. As such, 
these metrics focus on multiple factors that will be viewed holistically. The two interim 
apprua~h~s are described at attachment 1 and the metrics arc provided at attachment 2. 
Data should be accumulated beginning on October I, 2003 . 



The Department recognizes that adopting these interim approaches requires revising 
some existing policies, especially those for Federal Facility Agreements (FFA.s) and 
overall post-ROD policies for National Priorities List ( NPL) sites. Interim guidance on 
these issues is provided al attachment 3. 

The Department has also made a conunitmenl to establish a priority post-ROD task 
force with the EPA to streamline an<l resolve issues regarding site and installation close
out requirements and to evaluate the best el,ements of both approaches. I encourage your 

support on this very important task. My point of contact is Ms. Patricia Ferrebee al 
(703) 695-6107. 

Attachments: 
As stated 

~{. ~/zlu--
Alex A. Beehler 

Assistant Deputy Under Secretary of Defense 
(Environment. Saf cty an<l Occupational Health) 

• 

• 
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AIR FORCE 
PRINCIPLES OF AGREEMENT FOR 

PERFORMANCE-BASED RECORDS OF DECISION 
IN ENVIRONMENT AL RESTORATION 

I. Jhe l'residem · s Managemem 1\genda c I early dm.:cls lellcral agencies to re tom\ their 
activities to prioritize performance and results so that "emphasis on process will be replaced by a 
focus on results." Thus the focus of the Air force's (AF) environmenrnl restoration progrnm is to 
select, implement, maintain, and where ne1..:essary review and monitor remedi;il action results that 
protect human health and the environment. EP /\ ha, joint responsibility with the AF 10 select the 
remedy al National P1iority List (NPL) facilities, and an interest in L"onfirming that sur.:h 
remedies remain in place and continue to be protective. The actions of both agencies should 
retlect the Prcsi<lent' s direction to restore freedom to m,mage tu responsible agencies, 
eliminating excessive command and control, approval mechanisms and red tape that hinder 
efficiency. 

1. Records of Decision (RODs) arc publi1..: documents that should direct: (i) remedy 
implementation based on pcrfonnance needed to achieve remedial objectives, (ii) notification 
and dialogue among parlic&, (iii) reasnnahle access to sites for performance verification, and (iY) 

accountability for performance on the part of the AF. 

1 The AF has the responsibility and ohligation to carry out the Comprehensive Environmental 
R~sponse, Compensation and Liability Act (CERCLA) and National Clintingem::y Plan (NCP) 
requirements as it implements, maintains, and where necc:ssary reviews and monitors protective 
remedies needed to achieve remedial objecti vcs. 

4. Restoration resources in the form of time, money and personnel should be focused on 
defining remedial objectives (i.e., results) and the essential actions required to achieve those 
objectives. Such objectives and essential actions arc cnfor(:cable requirements of the ROD 

under CERCLA and the NCP. 

a. The ROD should be streamlined to contain remedial objectives, essential 
implementation and maintenance actions tu achieve the objectives, and other 
content elements required by CERCLA and the NCP. These performance 
objectives in the ROD, supported by the "essential achuns" taken to meet them, 

are enforceable requirements of the remedy. 

b. The Air Force musl still determine the detailed steps to take to carry out actio11s 
that achieve remedial objectives. This can include, a!:i appropriate, O&M plans or 
detailed implementation plans; the details of such documents will be shared with 
regulators for review and comment, but are not subject to additional EPA 
approval and enforcement beyond that applied to the ROD, subject to Section 8 
below . 



c. ThP ROD should not requirP 1ww or fi1dhPr cleliverahlPs ,md documents, or 
contain repetitive information, and should use cross-references, existing dat.:., 
templates, and remedy selection assumi->tions wherever it makes sense and i::; 
cost-effective to do so. 

5. The Air Force will be held accountable to achieve the remedial objectives and 
essential achons identified in the 1<.UD. lhis means being prepared for enforcement 

action should the Air Force fail to perform its essential responsibilities. 

a. The Air ~orce remains subject to CERCLA enforcement mechanisms by EPA, 
stales, and citizens if it fails to implement and maintain a protective rcmcdv, 
such as, but not limited to, citizen suits, civil penalties, etc. · 

b. The Air Force remains subjecl lo stipulated penalty provisions where existing 
Federal Facilities Agreements (FFA~) idenlify ROD~ d.S "primctry docume11b." 

6. The Air Force will agree to provide essential information to EPA, states and the public 
regarding Lhe status of achieving perfonnance ohjectivcs anct essential actions identified in the 
ROD. EPA and states can independently verify such infom1aLion through reasonable access lo 

documents and facilities. Depending on site-specific risk factors that may warrant a change in 
reporting frcgucncy, the expectation is that ,m annual summary report will he appropriate, 
~upplemented by additional prompt report1ng of any remedy deficiency or failure that presents or 
could imminently lead to an actual risk to human health and the environment, and the actions 
taken or planned to address and correct such clefic1ency or tailure. Such l!m,tc<l monitoring and 

reporting, as described here, is an exception to the prohibition on post-ROD implementation 
measures reflected in the 23 Jan 2002 Air Force Policy and Guidance on Remedy Selection 
Documentation in Records of Decision (RODs). 

7. Because "success" and "compliance" will be defined in tenns of achieving pe1fo1mancc 
objectives and essential actions, rather than meeting document exchange deadlines, Air force 
personnel must foster and maintain dialogues with 1he regulators, parti<.:ularJy concerning 
technical implementation issue~. Work plans or other technicnl documents th:.it are not 
independently enforceable or subject to regulator approval should nonetheless undergo review by 
all parties to ensure compatibility with ultimate remedial ob_1cctivcs. The failure to do so will 
increase the likelihood of a legitimate challenge by the regulators and the public as tu whether 
remedial action objectives in fad are being achieved (or have bcrn achieved, if a closeout 
dctcrrnin:.ition is at issue). 

8. Integration of Pe1formance-Based Response Actions with existing FF As and RODs: 

a. The process improvements developed as p,nl of the Air Force performance
based principles do not change obligations under existing FFAs or RODs. 
However, parties to existing; FFAs m,1y amend them or interpret them to 
incorporntc these perform<"lnce-based uction~ c1nd im.provements. 

b. If an existing FFA alrcndy addresses implementation, O&M plans, or 
completion and review provisions (e.g., 1dent1fles an O&M plan as a 

• 

• 

• 
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"pri1nary" document"), then such documents should conform to the 

enforceable objectives and actinn~ cont.iincd in the ROD. 

c. The Air Fence ~huuld update the ROD as nece:;sary to prolecl human 
health and the environment in conformance with Section 300.435 of the 
National Contingency Plan (i.e. perform a ROD amendment for fundamental 
changes, or an Explanation of Significant Difference (ESD) for significant 
changes, or record nun-significant or minor changes in the post-ROD site file). 
If the Air Force finds that such an update is necessMy, it should be done in 
accordance with the approach defined by thP"P principles. In particvJar, if 
hazardous substances are left in place above unlimited use c1nd unrestricted 
exposure levels, the 5-ycar review affords the Air Force an opportunity to 
confirm the conclusions in an existing ROD or to update the ROD if 
differences significantly or fundarnentally alter Lhe basic features of the 
selected remedy with resp€ct to scope, performance or cost. 

d. The Air Force shall incorporate these principles both in negotiating future 
Interagency Agreements and in modifying existing .rf'As . 



Attuchment 2 

Metrics 

Objecli ve: Measure the results of the two Post-ROD approaches being used in DuD. 

Methuu: The best nu.:a~un.: ur a11y 111t:tl1ud is tht: e11J 1c::-ults .ichit:vt:J and at what c.o~t. 

The following rne;.isures will allow DoD to determine the programmatic effects the Post
ROD approaches are having on key indicators of perrormance. In addition, a selected 
group ot hases will be examined m detail to determine post-ROD procedures, practices 
and results. This information will also be useful for 1he DoD-EPA post-ROD iask force. 

Measures: 

Benefits: 

• Planned versus actual sites reaching RIP/RC in the cu1Tent FY 
• Reduclions or increases in Cost-to-Complete fur sites reaching RIP/RC in 

the cun-enl FY 
o Show re<1sons for any increases (e.g., new conrnmirnlliun: 

additional documents/approv:i.ls rc4uircd by regulators) 

• Repnrt any violations of Land l'se Controls (where DoD retains 
responsibility for the LUC) and reason for violation 

• Ex.amination of the following (-'Ost-ROD eh . .:111e11t:,, .it selt:ueu uu~es: 

o Procedures 
o Documents 
o Disputes 
o Results (site closures. de-listing) 

• Uses two metrics already available 
• Focuses on end results per the President's Management Agenda 
• Adds an additional metric (LUC viola1ions) bu1 one that will show if LUC 

implementation aclions are effective. 
• Provides added qualitative assessment that eun be used for bcnehmurking; 

avoids pitting services against one another; the best elements of each 
approach can be used by the services. 

• 

• 

• 
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Attachment 3 
DoO Policy for Federal Facility Agreements, Records of Decision, and Post-ROO 

lm{\lemenfation :;mti lloc-umP:nt:,tion for !'i:ttion:11 PrioritiPs List (NPL) SitP!i. 

J.'ederal Facility Agreemenl (Fli'A) Policy 

The existing EPA-DoD model FFA langu..Jge remains in effect, as amplified by the principles in 
Allachmenl I, as described below. This in<.:lucJes the uriginal J 988 model FFA, edits regarding 
slate participation dated March 17. 1989, and DoD/EPA revisions dated Fehrnary \0, 1999. 

• Directiun 011 Signing Federal Fc,cility Ag,eemellfJ (April 23, 2001) and Guidance 011 l,a11d 
Use Comrol Agreemenls with Environmental Regulatory Agmcies (March 2, 2001) i~ 
amended to allow the addition of a documL:nl memorializing remedial action completion as 
a primar:t do<.:umcnt .us outlined in lhc Nuvy Principles. 

• Other proposed FFA language thcit conflicts with the model FFA language. must undergo a 
72-hour review by DUSD(l&E) and Lile Components before being signed and are not 
binding 1_m:ccdcn1 for other f-f'A:;. 

Record of Decision (ROD) Policy 

• lnierim Guidance on t.:nviro11111ental Rt!stnratimi RewnJ.~ of Decision (June 4, 2002) is 
superseded to the extent it: 

o Prohibits the inclusion of periodic moniloring or visual inspection of u~e 
reslnctions, and submission of associated reports (for infonnation only) to 
regulators in RODs (such provisions may be included in RODs or an already 
defined primary document in accordance with the respective Navy or Air Force 
Piinciples); or 

o Requires inclusio-n of dispute resolution language in a ROD (as referenced in the 
tinal paragraph ot the policy and attached tht:reto). 

Post-ROD Implementation and Documentation Policy 

• Policy on Land Use Controls Associated with Environmemal Resturatio11 Activities 

(January 17, 200 l) remains in effect with the following changes: 
o Section 2, Definition: Components may use the following definition of land use 

controls in this section: "LUCs include any type of physical, lcg;1J, or administrative 
mechanism that r1::stricts the use of, or limits access to, real property to prevent or 
reduce risks to human health :ind the environment" or if following the Na·vy 
Principles, Components may use the definition used in the Navy Principles. 

• Guidance 011 La11d Use Co11tro{ Agreemems with Enviru11mema{ Regularmy Agencies 
(March 2. 2001) remains in effect for voluntary agreements for implementation of LUCs. 
Where 1he guidance limits outlined provisions to voluntary agreement only as compared lo 

enforceable documents, it is amended to allow inclusion of Lrnd use Control provision . .-; 
listed in either the Navy or Air Force Principles in the manner descnbed in those 
Principles . 
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Memorandum of Agreement Between 
The United States Department of the Navy and 

The California Department of Toxic Substances Control 

Use of Model "Covenant to Restrict Use of Property" at Installations Being Closed and 
Transferred by the United States Department of the Navy 

1. Background 

a. The purpose of this Memorandum of Agreement (MOA) is to formalize the 
use of two model environmental restriction covenants (attached) that have 
been drafted during negotiations between representatives of the United 
States Department of the Navy (DON) and the California Department of 
Toxic Substances Control (DTSC). 

b. Under CERCLA Sec. 104, as delegated to DON by E.O. 12580, and 
implemented pursuant to the National Contingency Plan (NCP - 40 CFR 
Sec. 300 et seq.) and 10 USC Sec. 2701, et seq., the cleanup of 
hazardous substances, pollutants and contaminants is required to be at a 
level that protects human health and the environment. As a result, this 
protection can be achieved at certain sites by the imposition of 
"institutional controls" (i.e., ICs - legal mechanisms to protect human 
health and the environment by restricting access or exposure to the 
contaminants in question) with or without undertying "engineering controls" 
(i.e., ECs - engineered mechanisms such as a cap on a landfill, designed 
to physically insure access or exposure to the contaminants in question is 
prevented). Collectively these ICs and ECs are called "land use controls" 
(LUCs). 

c. In the case of property being closed and transferred by DON to a 
nonfederal entity, it is necessary to insure that these LUCs stay in place 
:;ind are honored by all future owners and occupants of the property in 
question, for as long as contamination is present at levels that do not 
permit unrestricted use. One key way such LUCs can be maintained is by 
DON•s retention of sufficient legal title and interest to insure continuing 
enforcement of the terms of the LUCs. This retention would entail 
burdening such conveyances of title with deed covenants insuring that the 
deed transferring such property contain a formal restriction - a restrictive 
covenant- on the use of the property that will "run with the land,W and is 
enforceable against the "servient estate" (i.e .• all future owners of the 
land) and is retained by the United States, as represented by DON, acting 
as holder of the "dominant estate." In addition, DON can convey a 
separate and similar restrictive covenant to DTSC as pmvided in 

.1 • 



Section 2 below. 

d. In the State of California, such a restriction on the use of land, to protect 
human health and the environment is recognized by Section 1471 of the 
California Civil Code. This statute characterizes such a restrictive 
covenant as an "environmental restriction° and requires such words to be 
placed in the title of the document creating such an interest. DON has 
agreed to include such restrictive language in the deeds it executes where 
it imposes LUCs as a remedy under applicable law. 

e. Similar to CERCLA, State environmental protection laws recognize the 
availability of using LUCs as remedies to protect human health and the 
environment. Currently, DTSC's authority under Chapter 6.5 and 6.8 of 
Division 20 of the California Health and Safety Code, provides statutory 
avenues to impose LUCs at ~ cleanup site to insure that the LUCs are 
honored by future owners. Chapter 6.5 is generally used when the 
cleanup site in question is one subject to the State's authorities under the 
hazardous waste facilities law, and Chapter 6.8 is generally used when 
the cleanup site in question is one subject to the State's equivalent to the 
federal CERCLA program. 

f_ In the case of property being closed and transferred to a nonfederal entity 
by DON where a cleanup remedy has used LUCs as a remedy as 
described above, DON and DTSC have a mutual interest In insuring that 
the "environmental restriction" imposed on the land is enforced for 
however long the protection of public health and the environment requires 
such restrictions. 

g. As a result. DON and DTSC agree that it is in both parties' and the 
public's interests, that DTSC be in a position to enforce the 
"environmental restrictions· that the DON will be imposing on these 
transferring parcels of property. To this end, in addition to retaining the 
power to enforce protective covenants, DON agrees to convey a separate 
power to enforce such restrictive covenants to DTSC equivalent to DON's 
power to enforce any "environmental restrictions" burdening tha 
transferring property by entering into a "Covenant to Restrict Use of 
Property." Under both Chapter 6.5 and Chapter 6.8, DTSC has the 
authority to monitor and enforce such "environmental restrictions· 
conveyed to it by the owner of property on which such an "environmental 
restriction" has been found necessary. Therefore, in consideration of 
DON's conveying such an interest, DTSC may implemer'lt as appropriate 
the various statutory authorities it possesses under Chapter 6.5 and 
Chapter 6.8 (as applicable) to insure these 11environmental restrictions• 
are honored by all future owners and occupants. 
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T emis of Understanding: 

a. DON and DTSC agree that in all future property transfers to a nonfederal 
agency, where DON is acting on behalf of the United States as the 
transferring or disposing agent, the applicable model "Covenant to 
Restrict Use of Property" attached to this MOU will be used throughout 
California when the proposed remedy involves imposing an IC {except 
those "early transfers" where 1) the transferee will perform the cleanup. 
and 2) the cleanup includes an IC in the remedy, and 3) has executed an 
order or enforceable agreement with DTSC or has entered into a Sec. 
25222.1 agreement with DTSC, that calls for the transferee entering into a 
"Covenant to Restrict Use of Property" directly with DTSC). 

b. DON and DTSC have entered into a number of Federal Facility 
Agreements and Federal Site Remediation Agreements for DON property. 
These Agreements generally call for coordination of the OON's 
satisfaction of its corrective action obligations under the Resource 
Conservation and Recovery Act (RCRA) and Health and Safety Code 
section 25200.10 with its responsibilities under CERCLA section 120(i), 
EO 12580, the Defense Environmental Restoration Program and the 
NCP. The Agreements recognize that the DON may satisfy some or all of 
its corrective action obligations through CERCLA response actions. 
Where such corrective action at hazardous waste management units is 
being satisfied through CERCLA, Attachment A shall be used . 
Attachment B is the model which will be used for hazardous waste 
management facilities not addressed in Federal Site Remediation or 
Federal facility Agreements. 

c. When issuing Proposed Plans for public comment, DON will attach a 
copy of this MOU and the appropriate model "Covenant to Restrict Use of 
Property" so as to assure the publiG that the specific LUC being proposed 
will be enforced, in part, by OON's retained power to enforce the deed 
covenants and conveyance of the power to enforce protective deed 
covenants to DTSC contemporaneousty with the execution of the deed 
transferring DON's interests to the new owner. 

d. In using these models to draft the appropriate °Covenant to Restrict Use 
of Property," DON's and DTSC's personnel will work collaboratively to 
develop the specific infonnation applicable to the given site called for by 
Articles I (Statement of Facts) and IV (Restrictions) of the attached 
models. A final "Covenant to Restrict Use of Property" that is ready for 
signature for a given site, will be prepared in time to allow it to be 
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executed contemporaneously with the execution of the deed transferring 
DON's non-retained interests in the property to the new owner. In the 
case of "early transfers" where DON is performing the cleanup after the 
transfer, and is imposing an LUC at the time of the "early transfer" in 
support of its ongoing cleanup activities, the Parties recognize that the 
contents of Articles I and IV of the model covenants for such sites will 
likely not be as detailed as that suggested in the attached models. The 
degree of detail contained within the model covenant will be the 
information available as to the cleanup site, although the covenants must 
be adequate to protect human health and the environment to allow an 
ear1y transfer. The form of remedy and any additional associated IC will 
be more fully developed once the remedy is selected and implemented. 

e. The Parties recognize that given the need to tailor the temis of the 
"environmental restriction" to the remedy that is finally selected after 
seeking public comment on the Proposed Plan, the terms of the final 
"Covenant to Restrict Use of Property" may vary greatly from the draft 
proposal. The Parties recognize that the public should be given specific 
notice of this fact in the Proposed Plan. 

f. 

g. 

Signed: 

The Parties recognize that remedies proposed by the DON will be 
submitted to DTSC for concurrence. However, there may be unresolved 
disagreements at some cleanup sites concerning the remedy being 
proposed by DON including, in particular, the scope and nature of the 
LUCs, and the terms of any underfying, proposed "Covenant to Restrict 
Use of Property. 11 In such situations the Parties will use their best efforts 
to resolve all disputes informally. If the Parties are ultimately unable to 
resolve the issue in dispute, DON and DTSC reserve any rights they 
might have to take any action available under applicable state or federal 
law. 

Either Party may tenninate its involvement in this Agreement by giving 
thirty (30) days written notice to the other Party. Upon receipt of notice 
and the expiration of thirty days termination shall occur by operation of 
law. 

~ 
F.R. Ruehe 
Rear Admiral 
United States Navy 
Commander Navy Region Southwest 
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Signed: 

Edwin F. Lowry Oate 
Director 
Department of Toxic Substances Control 

• 

• 



Attachment A: 

Attachment B: 

Model Srte Mitigation Program "Environmental Restriction 
Covenant and Agreement" 

Model Hazardous Waste Management Program/State Regulated 
Unit "Environmental Restriction Covenant and Agreement" 

Approved as to form: 

Date: 9 /Vl Lu/l Q 0 

Approved as to form: 

Date: \v\,~l It.., l.J"1:7o 
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MODEL SITE MITIGATION PROGRAM 

DEED RESTRICTION 

RECORDING REQUESTED BY: 
[Covenantor's Name] 
[Street Address] 
(City], California [Zip Code] 

WHEN RECORDED. MAIL TO: 

Department of Toxic Substances Control 
Region_ 
[Street Address] 
[City], California [Zip Code] 
Attention: [Name of Branch Chief], Chief 
[Branch Designation] 

SPACE ABOVE THIS LINE RESERVED FOR RECORDER'S use 

COVENANT TO RESTRICT USE OF PROPERTY 

ENVIRONMENTAL RESTRICTION 

(Re: {Insert parcel number(s) and name of site property to be restricted.I) 

This Covenant and Agreement ("Covenant") is made by and between the 

United States of America acting by and through the Department of the Navy ("DON") 

(the "Covenantor"), the current owner of property situated in [city], County of [ ), State 

of California, described in Exhibit "A", attached hereto and incorporated herein by this 

reference (the "Property"). and the State of California acting by and through the 

Department of Toxic Substances Control (the "Department"). Pursuant to Civil Code 

section 1471 (c), Health and Safety Code Sections 25222.1 and 25355.5 the 

ATTACHMENT A 
-1-



Department has determined that this Covenant is reasonably necessary to protect 

present or future human health or safety or the environment as a result of the presence 

on the land of hazardous materials as defined in Health and Safety Code ("H&SC'") 

section 25260. In addition, pursuant to the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) Section 104 (42 USC Section 9604), as 

delegated to the Covenantor by E.O. 12580, ratified by Congress in 10 USC Sec. 2701, 

et seq., and implemented by the National Oil and Hazardous Substances Pollution 

Contingency Plan (NCP - 40 CFR Part 300) and implementing guidances and policies, 

the Covenantor has also determined that this Covenant is reasonably necessary to 

protect present or future human health or safety or the environment as the result of the 

presence on the land of hazardous substances, pollutants and contaminants as defined 

in CERCLA Section 101 (42 USC Section 9601). 

The Covenantor and the Department, collectively referred to as the nParties", 

therefore intend that the use of the Property be restricted as set forth in this Covenant, 

in order to protect human health, safety and the environment 

The Covenantor retains sufficient legal title and interest in the subject property to 

insure continuing enforcement of the protective covenants and agreements contained 

within this Covenant to Restrict the Use of Property. Further in any subsequent 

transfers or conveyance of titJe to nonfederal entities the DON shall burden the property 

with additional deed covenants that insure that any subsequent deed or transfer 

contains the protective covenants and right of access and power to conduct monitoring 

of wastes retained on site. Those covenants and agreements shall be enforceable 

against the servient estate in that those protective covenants shall run with the land to 

-2-
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• all successors and assigns . 

ARTICLE I 

STATEMENT OF FACTS 

1.01 The Property, totaling approximately { acres) [ square yards} is more 

particular1y described and depicted in Exhibit "A", attached hereto and incorporated herein 

by this reference. {Exhibit .. A· must Include the legal description of th& property used 

by the county recorder. This must include the particular descrip'tion of the 

boundarie9 of the area to be subject to a particular use restriction. ff the property 

does not already have a legal description (it generally will not if it is a portion of a 

larger piece of property) a survey will be required.] The Property is located in the area 

now generally bounded by pnclude narrative description of the area; this will typically 

be street names: e.g., Main Street on the north, Maple Street on the east, etc.] County 

• of [ J. State of California. 

• 

1.02 [Use this paragraph ii imposing addltlonal restrictions on a portion 

of the Property, fot example on a capped portion, OI' if for any other reason It Is 

necessary to precisely identify any portion of the property, such as an area with 

groundwater monitoring wells. The purpose of this paragraph is to give the 

precise location of such areas where use restrictions generally will apply. 

Renumber following paragraphs accordingly.] A limited portion of the Property is 

more particularly described in Exhibit .. Ba which is attached and incorporated by this 

reference ('"Capped Property") as defined below [or "(other identified) Property'1. 

[Exhibit B must include a legal description of the exact area(s) being restricted 



and any necessary dlagram(s). This will generally require a legal survey and 

engineering drawing for the Cap or other area to be further restricted.] The 

[Capped (or other description)] Property is located in the area now generally bounded 

by [ ]. [Include language that generally d&scribes the Capped or other identified 

Property.] The [Capped (or other identified) Property is also more specifically 

described as encompassing [ J County Assessor's Parcel No.(s) [ ]. 

1.03 {Briefly describe the remedial measures implemented at the 

Property, Including. if applicable. installation of a cap and construction and 

ongoing operation and maintenance of a groundwater treatment system, In order 

to identify the remaining contaminants and physical remedial measures on the 

Property that necessitate this deed restriction. This paragraph should al$0 briefly 

discuss the regulatory context for the DON facility. Reference should be made to 

• 

any applicable Federal Facility Agreement (FFAJ or Federal Facility Site • 

Remediation Agreement(FFSRA) and any corrective action obligations under 

RCRA or Chapter 6.5 of Division 20 of the Health and Safety Code covered by the 

FFA or FFSRA. This paragraph should refer to, and give the approval date for, the 

RAP, ROD, RAW or other decision document that seJncted the remedial measures 

at the Property and required this Covenant.} 

SAMPLE [For a facility which has an FFA or FFSRA and hazardous waste 

management units]: The DON and the Department entered into a Federal Facility 

Agreement (FFA) on [date]. Pursuant to that FFA, the DON may satisfy some or all of 

its corrective action obligations under the Resource Conservation and Recovery Act 
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• (RCRA){42 USC 6901 et seq)or Caljfomia Health and Safety Code sectin 25200.1 o 

through CERCLA response actions. {Proceed to additional SAMPLES as 

appropriate.] 

SAMPLE [For a property with remaining contamination, but no cap, O&M, 

or other ongoing response actlvities]: The Property is [a portion of a site] being 

remediated pursuant to a Record of Decision (ROD) pursuant to the Defense 

Environmental Restoration Program (DERP), 10 U.S.C. section 2701 et seq, and 

CERCLA; and a Remedial Action Plan (RAP) pursuant to Chapter 6.8 of Division 20 of 

the H&SC, under the oversight of the Department. The ROD/RAP provides that a deed 

restriction be required as part of the site remediation, because lead, which is a 

hazardous substance, as defined in H&SC section 25316, and a hazardous material as 

defined in H&SC section 25260 remains at depths of 10 feet or more below the surface 

• of the Property. The DON circulated the ROD/RAP, for public review and comment. 

• 

The ROD/RAP was approved by the DON and concurred in by the Department on 

[date], pursuant to which the Property was excavated to a depth of 10 feet, graded, 

then backfilled with clean soil. 

SAMPLE [For a property with ongoing operation and maintenance of a 

monitoring or treatment system and/or cap. The exact provi5ions of this 

paragraph will v;1ry depending upon the facts of the particular site or facility. The 

pa~graph below is illustrative of the kind of information that should be included. 

Note specifically there is reference to a signed Operation and Maintenance 

Agreement.]: [Covenantor] [or party responsible for the activity, if different from 
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Covenantor] is remediating the Property under the supervision and authority of the 

Department. The Property is [a portion of a site] being remediated pursuant to a 

Record of Decision (ROD) pursuant to the Defense Environmental Restoration Program 

(DERP), 10 U.S.C. section 2701 et seq; and a Remedial Action Plan (RAP} pursuant to 

Chapter 6.8 of Division 20 of the H&SC. Because hazardous substances, as defined in 

H&SC section 25316, which are also hazardous materials as defined ;n H&SC section 

25260, including volatile organic compounds, total petroleum hydrocarbons, chlorinated 

benzenes and pofychlorinated biphenyls, remain in the soil and groundwater in and 

under portions of the Property, the Remedial Action Plan provides that a deed 

restriction be required as part of the site remediation. The DON circulated the 

ROD/RAP for public review and comment. The ROD/RAP were approved by the DON 

and concurred in by Department on [date]. Remediation includes installing and 

maintaining a synthetic membrane cover ("Cap") over the Capped Property. The Cap 

COO$ists of a low permeability synthetic membrane and other associated layers, as 

more particularly described in the engineering drawing attached as Exhibit "811 hereto. 

The response action also includes the installation and operation of: (1) a passive gas 

collection system on the Capped Property which removes volatile organic compounds 

migrating upward from under the Cap. {2) a vapor extraction system, which remediates 

certain volatile organic compound-impacted soils, and (3) groundwater monitoring wells 

("Monitoring Wells"). The location of the gas collection system, vapor extraction system, 

and Monitoring Wells are shown on Exhibit "B•. [This exhibit will have been identified 

in pa~9raph 1.02.J The operation and maintenance of the Cap, gas collection system, 

vapor extraction system, and Monitoring Wells is pursuant to an Operation and 
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• Maintenance Manual incorporated into the Operation and Maintenance Agreement 

between [CovenantorJ [or name of other entity} and the Department dated [ ]. {If an 

O&M Agreement has not been signed, the approval date for the O&M Manual or 

Plan should be ret&renced.J 

1.04 [This paragraph should set out specific information about the risk 

assessment findings relevant to the contaminants of concern remaining at the 

property7 essentially the basis tor the restrictions imposed by this covenant The 

Restrictions in Paragraphs 4.01, and any requirement for Soll Management 

Activity and any Prohibited Activity must be linked to the contaminants and risk 

assessment as discussed in this paragraph. The following paragraph is given for 

purpose$ of illustration. Each sit$ will have different facts; those should be 

developed in a manner ~imilar to the sample paragraph given here. Land use 

• must be co11sistent with the approved RAW, RAP or ROD and the health risk 

asse$Sment.J 

• 

SAMPLE: As detailed in the Final Health Risk Assessment {or other 

appropriate document] as proposed by the Covenanter and approved by the 

Department on (date), all or a portion of the surface and subsurface soils within 10 feet 

of the surface of the Property contain hazardous substances, as defined in H&SC 

section 25316, which include the following metal contaminants of concern in the ranges 

set forth below: arsenic (0.3 to 38.1 parts per million ("ppmn), beryllium (2.6 ppm), 

copper (4.6 to 756 ppm, and nickel (7.3-105 ppm). In addition, there are low pH soils. 

Based on the Final Risk Assessment the Department and the Covenantor have 
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concluded that use of the Property as a residence. hospital, school for persons under 

the age of 21 or day care center would entail an unacceptable cancer risk to the users 

or occupants of such property operated or occupied. The Department arid the 

Covenanter have further concluded that the Property, as remediated, and operated or 

occupied subject to the restrictions of this Covenant, does not present an unacceptable 

threat to human safety or the environment, if limited to [as applicable: commercial and 

industrial, parks, open space,[or other appropriate'JJ use. 

SAMPLE: [Note: Groundwater restrictions In Paragraph 3.04 must be based 

on a discussion of what contaminants are found in groundwater at the site, and 

what the drinking water standards are.] 

Groundwater at the Property is found 15 to 20 feet below ground surface. 

Contaminants in the groundwater incJude benzene (50- 123 ppm), chromium (75- 213 

• 

ppm) and TCE (350-780 ppm). California drinking water standards are benzene at 0.08 • 

ppm, chromium at 30 ppm and TCE at 5 ppm. The Department and the Covenanter 

concludes that the groundwater presents an unacceptable threat to human health and 

safety absent an environmental restriction to eliminate exposure to such levels of 

groundwater. 

ARTICLE II 

DEFINITIONS 

2.01 Department. "Department11 means the State of California by and through 

the Department of Toxic Substances Control and includes its successor agencies, if 
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any. 

2.02 Owner. "Owne~ shall include the Covenantors $UCcessors in interest, and 

their successors in interest, including heirs and assigns, during his or her ownership of 

all or any portion of the Property . 
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2.03 Occupant. "Occupant" means Owners and any person or entity entitled by • 

ownership, leasehold, or other legal relationship to the right to occupy any portion of the 

Property. 

2.04 Covenantor. "Covenantor" shall mean the United States acting through 

the Department of the Navy (DON)_ 

ARTICLE Ill 

GENERAL PROVISIONS 

3.01 Restrictions to Run with the Land. This Covenant sets forth protective 

provisions, covenants, restrictions, and conditions (collectively referred to as 

"Restrictions''), subject to which the Property ~nd every portion thereof shall be 

improved, held, used, occupied, leased, sold, hypothecated, encumbered, and/or 

conveyed. These Restrictions are conslstent with the separate restrictions placed in 

the deed by and in favor of the Covenantor, conveying the Property from the 

Convenantor to its successor in interest described above. Each and every Restriction: 

(a) runs with the land in perpetuity pursuant to H&SC sections 25222.1 

25356.5(a)(1 )(C) and Civil Code section 1471; (b) inures to the benefit of and passes 

with each and every portion of the Property; (c) shall apply to and bind all subsequent 

Occupants of the Property; (d) is for the benefit of, and is enforceable by the 

Department; and (e) is imposed upon the entire Property unless expressly stated as 

applicable only to a specific portion thereof. 

3_02 Binding upon Ownars/Occupants. Pursuant to H&SC sections 25222.1, 

25355.5(a)(1 )(C), this Covenant binds all Owners of the Property, their heirs, 

successors, and assignees, and thA agents, employees, and lessees of the owners, 
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heirs, successors, and assignees. Pursuant to CiVil Code section 1471(b), all 

successive owners of the Property are expressly bound hereby for the benefit of the 

Department. 

3.03 Written Notice of Hazardous Substance Release. The Owner shall, prior 

to the sale, lease, or rental of the Property, give written notice to the subsequent 

transferee that a release of hazardous substances has come to be located on or 

beneath the Property, pursuant to Health and Safety Code section 25359.7. Such 

written notice shall include a copy of this Covenant. [This last sentence is optional, to be 

used at sites where it is important that buyers and tenants be specifically aware of the 

ongoing remediation and their obligations.] 

3.04 Incorporation into Deeds and Leases._ The Restrictions set forth herein 

shall be incorporated by reference in each and all deeds and leases for any portion of 

the Property . 

3.05 Conveyanca of Property. The Owner shall pmvide notice to the 

Department not later than thirty (30) days after any conveyance of any ownership 

interest in the Property (excluding mortgages, liens, and other non-possessory 

encumbrances). The Department shall not, by reason of this Covenant alone, have 

authority to approve. disapprove, or otherwise affect a conveyance, exoopt as otherwise 

provided by law, by administrative order, or by a specific provision of this Covenanl 

ARTICLE IV 

RESTRICTIONS 

[The following examples are intended to be illustrfltive. Not all of them will be 
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applicable. The restrictions for a particular property should have a direct 

relationship to what the Health Risk Assessment said was appropriate for use at 

the site. The restrictions must also protect the integrity and physical accessibility 

of, and legal rights of acce.ss to, any ongoing remediation facilities at the sit&.] 

4.01 Prohibited Uses. The Property shall not be used for any of the following 

purposes: [Note: These prohibitions must be based on the appropriate decision 

documents as set forth in Paragraphs 1.03 and 1.04} 

[Sample provisions:} 

(a) A residence, including any mobile home or factory built housing, 

constructed or installed for use as residential human habitation. 

(b) A hospital for humans. 

(c) A public or private school for persons under 21 years of age. 

(d} A day care center for children. 

4.02. Soil Management [Not~~ The basis for the soil restrictions must be In 

Paragraphs 1.03 and 1.04} 

[Sample provisions} 

(a) No activities that will disturb the soil [at or below ( ] feet below grade] 

(e.g .• excavation, grading, removal, trenching, filling, earth movement or mining) shall 

be allowed on the Property without a Soil Management Plan and a Health and Safety 

Plan approved by the Department. 

(b) Any contaminated soils brought to the surface by grading, excavation, 

trenching or backfilling shall be managed in accordance with all applicable provisions of 
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• state and federal law . 

(c) The Owner shall provide the Department written notice at least fourteen 

(14) days prior to any building, filling, grading, mining or excavating in the Property 

[more than [ ) feet below the soil surface] [which will remove more than [ J cubic 

yards of soil]. 

4.03 Prohibited Activities. [This paragraph will not be applicable to all sites. 

If not used, renumber accordingly. If there are groundwater restrictions, the 

basis must be in Paragraphs 1.03 and 1.04} The following activities shall not be 

conducted at the Property: 

[Sample provisions] 

(a} Raising of food (agricultural products intended for human consumption or 

use. including but not limited to food, cattle, fibers, including cotton). 

• (b) Drilling for [drinking irrigation] water, oil, or gas [without prior written 

• 

approval by the Department]. 

[or] (b) Extraction of groundwater for purposes other than site remediation or 

construction dewatering. 

[The following paragraphs are samples of restrictions that m•y be applicable 

when there is a cap, vapor and/or gas collection system, and/or groundwater 

monitoring system.) 

4.04 Non-Interference with Cap [and Vapor Extraction System {YES)] and 

[Groundwater Capture System (GCS)]. 

[Sample provisions:} 
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(a) Activities that may disturb the Cap (e.g. excavation, grading, removal, 

trenching, filling, earth movement, or mining) shall not be pem,itted on or within 

___ feet of the Capped Property without prior review and approval by the 

Department. [Similar restrictions may be appropriate for other ongoing 

remediation :;ystems.] 

(b) All uses and development of the Capped Property shall preseNe the 

integrity [ (if appropriate:} and physical accessibility] of the Cap. [Extend to other 

systems as appropriate.] 

(c) The Cap shall not be altered without written approval by the Department. 

(d) The Owner shall notify the Department of each of the following: (i) the 

type. cause, location and date of any damage to the Cap and (ii) the type and date of 

repair of such damage. Notification to the Department shall be made as provided below 

within ten (10) working days of both the discovery of any such disturbance and the 

completion of any repairs. Timely and accurate notification by any Owner or Occupant 

shall satisfy this requirement on behalf of all other Owners and Occupants. [Extend to 

other systems as appropriate.] 

4.05 Access for Department. The Department shall have reasonable right of 

entry and access to the Property for inspection, monitoring, and other activities 

consistent with the purposes of this Covenant as deemed necessary by the Department 

in order to protect the public health or safety, or the environment. 

ARTICLE V 

ENFORCEMENT 

5,01 Enforcement. Failure of the Owner or Occupant to comply with any of the 
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Restrictions specifically applicable to include grounds for the Department to require that 

the Owner modify or remove any improvements (0 lmprovements" herein shall mean all 

buildings, roads. driveways, and paved parking areas); constructed or placed upon any 

portion of the Property in violation of the Restrictions. Violation of this Covenant by the 

Owner or Occupant may result in the imposition of civil and/or criminal remedies 

including nuisance or abatement against the Owner or Occupant as provided by law. 

The State of California shall have all remedies as provided at in California Civil Code 

Section 815.7 as that enactment may be from time to time amended. 

ARTICLE VI 

VARIANCE AND TERMINATION 

6.01 Variance. The Owner, or with the Owner's consent, any Occupant, may 

apply to the Department for a written variance from the provisions of this Covenant. 

Such application shall be made in accordance with H&SC section 25233. The 

Department will grant the variance only after finding that such a variance would be 

protective of human, health, safety and the environment. 

6.02 Termination. The Owner, or with the Owner's consent. any Occupant. 

may apply to the Department for a termination of the Restrictions or other terms of this 

Covenant as they apply to all or any portion of the Property. Such application shall be 

made in accordance wrth H&SC section 25234. No termination or other terms of this 

Covenant shall extinguish or modify the retained interest held by the United States. 

ARTICLE VII 

MISCELLANEOUS 

7 .01 No Dedication Intended. Nothing set forth in this Covenant shall be 
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construed to be a gift or dedication, or offer of a gift or dedication, of the Property, or 

any portion thereof to the general public or anyone else for any purpose whatsoever. 

7.02 Recordation. The Covenanter shall record this Covenant, with all 

referenced Exhibits. in the County of { name of co1.mty] within ten (10) days of the 

Covenantors receipt of a fully executed original. 

7.03 Notices. Whenever any person gives or serves any Notice ("Notice" as 

used herein includes any demand or other communication with respect to this 

Covenant), each such Notice shall be in writing and shall be deemed effective: (1) when 

delivered, if personally delivered to the person being served or to an officer of a 

corporate party being served, or (2) three (3) business days after deposit in the mail, if 

mailed by United States mail, postage paid, certified, return receipt requested: 

To Owner: {include name and address of Owner and name of person to receive 

serv;ce] 

To Department: [title and address of Regional Branch Chief.] 

Any party may change its address or the individual to whose attention a Notice is 

to be sent by giving written Notice in compliance with this paragraph. 

7.04 Partial Invalidity. If any portion of the Restrictions or other term set forth 

herein is determined by a court of competent jurisdiction to be invalid for any reason, 

the surviving portions of this Covenant shall remain in full force and effect as if such 

portion found invalid had not been included herein. 

7 .05 Statutory References. All statutory references include successor 

provisions. 

IN WITNESS WHEREOF1 the Parties execute this Covenant. 
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Covenantor: [name of Covenantor] 

By: 
Titl~: [signatory's name and title] 

Date: ------
Department of Toxic Substances Control 

By: 
Title: [signatory's name and tiUe] 

Date: ------

Approved as to form: 

Date: q ~ , 0 0 

Approved as to form: 

Date: M ~ It, , i.00 o ay,MM7L 
-p,._ \.-, !,..._ h,,,... 1-l>• ~ e,,J,,..J 3,-l, _,,,::, 
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STATE OF CALIFORNIA ) 
) 

COUNTY OF ---~-------_, 

On this ______ day of _________ , in the year ____ _ 

before me __________________ , personally appeared 

personally known to me (or proved to me on the basis of satisfactory evidence) to be 

the person(s) whose name(s) is /are subscribed to the within instrument and 

acknowledged to me that he/she/they executed the same in his/her/their authorized 

capaclty(ies), a!ld that by his/her/their signature(s) on the instrument the person(s). or 

the entity upon behalf of which the person(s) acted, executed the instrument. 

WITNESS my hand and official seal. 

Signature ___________ ~--
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MODEL HAZARDOUS WASTE MANAGEMENT PROGRAM 

DEED RESTRICTION 

RECORDING REQUESTED BY: 
[Covenantor's Name] 
[Street Address] 
[City], California [Zip Code] 

WHEN RECORDED, MAIL TO: 

Department of Toxic Substances Control 
Region_ 
[Street Address] 
[City], California [Zip Code] 
Attention: [Name of Branch Chief], Chief 
[Branch Designation] 

SPACE ABOVE THIS LINE RESERVED FOR RECORDER'S USE 

COVENANT TO RESTRICT USE OF PROPERTY 

ENVIRONMENTAL RESTRICTION 

(Re: [Insert parcel numbsr(s) and name of site properly to be restricted.]) 

This Covenant and Agreement ("Covenant") is made by and between the 

United States of America acting by and through the Department of Navy or "DON" (the 

"Covenanter"), the current owner of certain property situated in [city], County of __ 

State of California, described in Exhibit "A·. attached hereto and incorporated herein by 

this reference {the "Property"), and the State of California acting by and through the 

Department of Toxic Substances Control (the "Department''}. Pursuant to Civil Code 

section 1471 (c), the Department has determined that this Covenant is reasonably 

necessary to protect present or future human health or safety or the environment as a 

ATTACHMENT B 
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result of 1he presence on the land of hazardous materials as defined in Health and 

Safety Code ("H&SC") section 25260. In addition, pursuant to the Comprehensive 

Environmental Response. Compensation, and Liability Act (CERCLA} Section 104 (42 

USC Section 9604), as delegated to the Covenantor by E.O. 12580, ratified by 

Congress in 1 0 USC Sec. 2701, et seq., and implemented by the National Oil and 

Hazardous Substances Pollution Contingency Plan (NCP - 40 CFR Part 300) and 

implementing guidances and policies, the Covenantor (DON) has also determined that 

this Covenant is reasonably necessary to protect present or future human health and 

safety and the environment as the result of the presence on the land of hazardous 

substances, pollutants and contaminants as defined in CERCLA Section 101 (42 USC 

Section 9601 }. 

The Covenantor and the Department. collectively referred to as the "Parties". 

therefore intend that the use of the Property be restricted as set forth in this Covenant, 

in order to protect human health, safety and the environment. 

The Covenanter retains sufficient legal title and interest in the subject property to 

insure continuing enforcement of the protective covenants and agreements contained 

within this Covenant to Restrict the Use of Property. Further in any subsequent 

transfers or conveyance of title to nonfederal entities the DON shall burden the property 

with additional deed covenants that insure that any subsequent deed or transfer 

contains the protective covenants and right of access and power to conduct monitoring 

interest contained herein and of wastes retained on site. Those covenants and 

agreements shall be enforceable against the seivient estate in that those protective 

covenants shall run with the land to all successors and assigns. 
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• ARTICLE I 

STATEMENT OF FACTS 

1.01 The Property, totaling approximately ( acres] [ - square yards] is more 

particularly described and depicted in Exhibit "A'', attached hereto and incorporated 

herein by this reference. [Exhibit "A" must include the legal description of the property 

used by the county recorder. This must include the particular description of the 

boundaries of the area to be subject to a specific use restriction. A survey may be 

required). The Property is located in the area now generally bounded by [include 

narrative description of the area; this will typically be street names: e.g. Main Street on 

the north, Maple Street on the east, etc.] County of [ ], State of California. 

1.02 [Use this paragraph if imposing additional restrictions on a portion of the 

• Property, for example on a capped portion, or if tor any other reason ;tis necessary to 

precisely identify any portion of the property, such as an area with groundwater 

monitoring wells. The purpose of this paragraph is to give the precise location of such 

areas where use restrictions wm apply. Renumber following paragraphs accordingly] A 

limited portion of the Property is more particularly described in Exhibit "B" which is 

attached and incorporated by this reference ("Capped Property' or "[other identifiecfJ 

Property"). {Exhibit B must include a legal description of the exact area(s) being 

restricted and any necessary diagram(s). This will generally require a legal survey and 

engineering drawing for the Cap or other area to be further restricted.}. The [Capped or 

{other identified}] Property is located in the area now generally bounded by __ 

[include language that generally describes the Capped or other identified Property] The 
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[Capped or {other identified}] Property is also more specifically described as 

encompassing xxxx County Assessor's Parcel numbers-. 

1.03 (Briefly describe the regulatD1y oversight of the facility by the Department 

and the CERCLA decisions including any applicable Federal Facility Agreement (FFA) 

or Federal F;;ic;;Jity site RemediaUon Agreement (FFSRA) and implementing activities of 

the Covenantor, the remedial activities that have occurred at the Property, including, if 

applicable, installation of a cap and construction and ongoing operation and 

maintenance of a groundwater treatment system. This paragraph should refer to the 

Closure Reporl or other decision document such as a ROD which approved the 

remBdial activities at tha Prope,ty and required this Covenant. The paragraph needs to 

identity the contaminants and physical remedja/ measures on the Property which 

necessitate this deed restriction.] 

Since [date] the Department [or, the Department'$ predecessor in interest 

(California Department of Health Services)] authorized this [treatment], [storage], 

[disposal] facility ("Facility") pursuant to an pnterim status document] [pennit]. Under 

this authorization the Site was a hazardous waste facility, regulated by the Department, 

subject to the requirements of the California Hazardous Waste Control Law ("HWCL "), 

at Health and Safety Code {"H&S Code") section 25100 et seq., and the federal 

Resource Conservation and Recoveiy Act ("RCRA"), at 42 U.S.C. section 6901 et seq. 

Pursuant to the closure requirements of the HWCL, including H&S Code section 25246 

and post-closure notices provisions of Title 22 California Code of Regulations [section 

66265.119(b) for interim status hazardous waste facilities] [or 66264.119(b) for 

permitted hazardous waste facilities]] [or, if restrictions required for permit: corrective 
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action requirements of the HWCL, including H&S Code Section 25200.1 OJ the 

Department is requiring this Covenant as part of the [facility closure] [corrective action] 

(permitting} of the facility. The Department circulated a {Closure PlanJ [Remedial 

Measures Study] [other appropriate document], which contained a Final Health Risk 

Assessment [and/or Remedial Goals documt"cmt], together with a draft [Environmental 

Impact Report} [Negative Declaration] pursuant to the California Environmental Quality 

Act, Public Resources Code section 21000 et seq for public review and comment from 

[date) to [date]. Because hazardous wastes, which are also hazardous materials as 

defined in Health and Safety Code sections 25117 and 25260, including [list hazardous 

wastes] remain in the [soiij and (groundwater) at the Property, the [Closure Plan] 

[Remedial Measures Study] provided that a deed re5triction would be required as part 

of the facility remediation. The Department approved the [Closure Plan] [Remedial 

Meaijures Study] [other appropriate document] together with the [environmental 

document] on [date]. 

Pursuant to these documents, the Property was [describe remedial actions taken 

which relate to what is left. on the properly. This description must include installation of 

any physical remedial measures. The description must identify what contaminants 

remain on the Properly.] 

SAMPLE: Hazardous wastes, which are also hazardous materials as defined in 

H&S Code sections 25117 and 25260, and are CERCLA hazardous substances. 

pollutants or contaminant, including xxxx and yyyy, rem~in in the soil and groundwater 

at the Property. Remediation incfudes installing and maintaining a synthetic membrane 

cover ("Cap") over the Capped Property. The Cap consists of a low permeability 
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synthetic membrane and other associated layers over the hazardous wastes and 

materials, as more particularly described in the engineering drawing attached as Exhibit 

"B" hereto. The Remedial Measure also includes the installation and operation of: {1) a 

passive gas collection system ("GCS") on the Capped Property which removes 

miscellaneous gas/vapors migrating upward from under the Cap, (2) a vapor extraction 

system ('VES"), which remediates certain volatile organic compound-impacted soils, 

and (3} groundwater monitoring wells ("Monitoring Wells"). The location of the GCS, 

VES and Monitoring Wells are shown on the map attached as exhibit"-". The 

operation and maintenance ("O&M") of the Cap, GCS, VES, and Monitoring Wells is 

pursuant to an O&M Manual incorporated into the O&M Agreement between 

[Covenantor] [or name of othar entity] and the Department dated September 20, 1995. 

[If an O&M Agreement has not been signed, the approval date for the O&M Manual or 

Plan should be referenced) 

1.04 [This paragraph should set out specific information about the risk 

assessment findings relevant to the contaminants of concern remaining at the property, 

essentially the basis for the restrictions imposed by this covenant. The Restriclions in 

Paragraphs 4.01, and any requirement for Soil Management Activity and any Prohibited 

Activity must be linked to the contaminants and risk assessment as discussed in this 

paragraph. The following paragraph is given for purposes of illustration. Each site will 

have different facts; those should be developed in a manner similar to the sample 

paragraph given here. You must consult with the assigr,ed toxicologist about what are 

the appropriate land uses.] 

SAMPLE: As detailed in the Final Health Risk Assessment [or other appropriate 

-6-

• 

• 

•• 



• 

• 

• 

document] as proposed by the Covenantor and approved by the Department on {date], 

all or a portion of the surface and subsurface soils within 10 feet of the surface of the 

Property contain hazardous wastes and hazardous materials, as defined in H&S Code 

section 25117 and 25260, which include one or more of the following metal 

contaminants of concern in the ranges set forth below: arsenic (0.3 to 38.1 parts per 

million ("ppm"), beryllium (2.6 ppm), copper (4.6 to 756 ppm, and nickel (7.3-105 ppm). 

In addition, there ere low pH soils. Based on the Final Risk Assessment the 

Department and the Covenantor have concluded that use of the Property as a 

residence, hospital, school for persons under the age of 21 or day care center would 

entail an unacceptable cancer risk to the users or occupants of such property. The 

Department and the Covenantor have further concluded that the Property. as 

remediated, and operated or occupied subject to the restrictions of this Covenant, does 

not present an unacceptable threat to human safety or the environment, if limited to [as 

applicable: commercial and industrial use, parks, open space, [or other appropriate] 

use). 
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SAMPLE [Note: Groundwater restrictions in Paragraph 3.04 must be based on a • 

discussion of what contaminants are found in groundwater at the site, and what drinking 

water standards are.]: Groundwater at the Property is first found at 15 to 20 feet below 

ground surface. Contaminants in the groundwater include benzene (50-123 ppm), 

chromium (75- 213 ppm) and TCE (350-780 ppm). California drinking water standards 

are benzene at .08 ppm, chromium at 30 ppm and TCE at 5 ppm. The Department and 

the Covenantor concludes that the groundwater presents an unacceptable threat to 

human health and safety absent an environmental restriction to eliminate exposure to 

$Uch levels of groundwater. 

ARTfCLE 11 

DEFINITIONS 

2.01 Department. "Department" shall mean the State of California by and 

through the California Department of Toxic Substances Control and shall include its 

successor agencies, if any. 

2.02 Owner. "Owner" shall include the Govenantor's successor's in interest, 

and their successors in interest, including heirs and assigns, during his or her 

ownership of all of any portion of the Property. 

2.03 Occupant. "Occupant" shall mean Owners and any person or entity 

entitled by ownership, leasehold, or other legal relationship to the right to occupy any 

portion of the Property. 

2.04 Covenantor. "Covenantor" shall mean the United States acting through 

the Department of the Navy (DON). 
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ARTICLE Ill 

GENERAL PROVISIONS 

3.01 Restrictions to Run With the Land. This Covenant sets forth protective 

provisions, covenants, restrictions, and conditions (collectively referred to as 

"Restrictionsn}, upon and subject to which the [Property] [Capped Property) [Restricted 

Property] and every portion thereof shall be improved, held, used, occupied. leased, 

sold, hypothecated, encumbered, and/or conveyed. These Restrictions are consistent 

with the separate restrictions placed in the deed by and in favor of the Covenantor, 

conveying the Property from the Covenantor to its successor in interest described 

above. Each and every one of the Restrictions: (a) shall run with the land in perpetuity 

pursuant to H&SG sections 25202.5, and 25202.6, and Civil Code section 1471; {b) 

shall inure to the benefit of and pass with each and every portion of the Property; (c) 

shall apply to and bind all subsequent Occupants of the Property; (d) are for the benefit 

of, and shall be enforceable by the State of California; and (e) are imposed upon the 

entire Property unless expressly stated as applicable only to a specific portion thereof. 

3.02 Binding Upon Owners/Occupants. Pursuant to Health and Safety Code 

section 25202.5(b ). this Covenant shall be binding upon all of owners of the land, their 

heirs, successors, and assignees, and the agents, employees, and lessees of the 

owners, heirs, successors, and assignees. Pursuant to Civil Code section 1471(b), all 

successive owners of the Property are expressly bound hereby for the benefrt of the 

covenantee(s) herein. 

3.03 Written Notice of Hazardous Substance Release. The Owner shall. prior 

to tha sale, lease, or rental of the Property, give written notice to the subsequent 
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transferee that a release of hazardous substances has come to be located on or 

beneath the Property, pursuant to Health and Safety Code section 25359.7. Such 

written notice shall indude a copy of this Covenant. [(his last sentence is optional, to be 

used at sites where ft is imporlant that buyers and tenants be specifically aware of ths 

ongojng remediation and their obligations] 

3.04 Incorporation into Deeds and Leases. The Restrictions set forth herein 

shall be incorporated by reference in each and all deeds and leases for any portion of 

the Property. 

3.05 Conveyance of Property Covenantor agrees that the Owner shall provide 

notice to the Department not later than thirty (30) days after any conveyance of any 

ownership interest in the Property (excluding mortgages, liens, and other non

possessory encumbrances). The Department shall not, by reason of this Covenant 

alone, have authority to approve, disapprove, or otherwise affect such conveyance. 

[This paragraph is optional, to be used, for example, at sites with groundwater 

treatment systems that will require access by the Department and by the entity 

responsible for O&M.J 

ARTICLE IV 

RESTRICTIONS 

[The following examples are intended to be illustrative. Not all of them will be 

applicable. The restrictions for a particular properly should have a direct relationship to 

what the Health Risk Assessment said was ok/appropriate for use at the site. The 

toxicologist must be involved with drafting the Restrictions. The restrictions must also 

protect the integrity of, and access to, any ongoing remediation facilities at th& site.] 
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4.01 Prohibited Uses. The Property shall not be used for any of the following 

purposes: [Note: These prohibitions must be based on the facts and Health Risk 

Assessment as set forth in Paragraph 1.04] 

[sample provisions) 

(a) A residence, including any mobile home or factory built housing, 

constructed or installed for use as residential human habitation. 

(b) A hospital for humans. 

(c) A public or private school for persons under 21 years of age. 

(d) A day care center for children. 

4.02 Soil Management [Note: The basis for the soil restrictions must be in 

Parograph 1.04) 

[sample provisions] 

(a) No activities which will disturb the soil fat or below xxx feet below grade] 

(e.g., excavation, grading. removal, trenching, filling, earth movement or mining) shall 

be pennitted on the Property without a Soil Management Plan and a Health and Safety 

Plan submitted to the Department for review and approval. 

(b) Any contaminated soils brought to tha surface by grading, excavation, 

trenching or backfilling shall be managed in accordance with all applicable provisions of 

state and federal law. 

(c) The Owner will provide tha Department written notice at least fourteen 

(14) days prior to any building. filling, grading. mining or excavating in the Property 

[more than feet below the soil surface) [which will remove more than cubic yards of soil]. 

4.03 Prohibited Activities. [Thjs paragraph will not be applicable to all sites. If 
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not used, renumber accordingly. If there fire groundwater restrictions, the basis must be 

in Paragraph 1. 04} The following activities shall not be conducted at the Property: 

[sample provisions] 

(a) No raising of agricultural products intended for human consumption or 

use, including but not limited to food.cattle, fibers including, cotton) shall be permitted 

on the property. 

(b) No drilling for [drinking/IRRIGATION J water, oil, or gas shall be permitted 

on the Property [without prior written approval by the Department]. for] (b) No 

groundwater shall be extracted on the Property for purposes other than site remediation 

or construction dewatering. [The following paragraphs are samples of restrictions that 

may be applicable when there is a cap, vapor and/ or gas collection system, and/or 

groundwater monitoring system.] 

4.04 Non-Interference with Cap [and VES] and [GCS]. 

[sample provisions] 

(a) No activities which will disturb the Cap (e.g. excavation, grading, removal, 

trenching, filling. earth movement, or mining) shall be permitted on or within __ feet 

of the Capped Property without prior review and approval by the Department. [Similar 

restrictions may be appropriate for other ongoing remediation systems.] 

(b) All uses and development of the Capped Property shall preserve the 

integrity of the Cap. [Extend to other systems as appropriate.} 

(c) Any proposed alteration of the Cap shall require written approval by the 

Department. 

(d) The Owner shall notify the Department of each of the following: (i) The 
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type, cause, location and date of any disturhance to the Cap which could affect the 

ability of the Cap to contain subsurface hazardous wastes or hazardous materials in the 

Capped Property, and (ii) the type and date of repair of such disturbance. Notification to 

the Department shall be made as provided below within ten (10) working days of both 

the discovery of any such disturbance(s) and the completion of any repairs. Timely and 

accurate notification by any Owner or Occupant sha.11 satisfy this requirement on behalf 

of all other Owners. [Extend to other systems as appropriate.] 

4.05 Access for Department. The Department shall have reasonable right of 

entry and access to the Property for inspection, monitoring, and other activities 

consistent with the purposes of this Covenant as deemed necessary by the Department 

in order to protect the public health and safety and the environment. 

ARTICLEV 

ENFORCEMENT 

5.01 Enforcement. Failure of the Owner or Occupant to comply with any of the 

Restrictions specifically applicable to it shall be grounds for the Department, by reason 

of this Covenant, to require that the Owner modify or remove any improvements 

("Improvements" herein shall include all buildings. roads, driveways, and paved parking 

areas, constructed or placed upon any portion of the Property constructed in violation of 

the Restrictions). Violation of this Covenant by the Owner or Occupant may result in 

the imposition of civil and/or criminal remedies including nuisance or abatement against 

the Owner or Occupant as provided by law. The State of California shall have all 

remedies as provided in California Civil Code, Section 815.7, as that enactment may 
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be from time to time amended. 

ARTICLE VI 

MODIFICATION AND TERMINATION 

6.01 Modification. Any Owner or, with the Owner's written consent, any 

Occupant of the Property or any portion thereof may apply to the Department for a 

written modification from the provisions of this Covenant. Such application shall be 

made in accordance with H&S Code section 25202.6. The Department will grant the 

modification only after finding that such a modification would be protective of human 

health, safety and the environment 

6.02 Termination. Any Owner, and/or, with the Owner's written consent, any 

Occupant of the Property, or any portion thereof, may apply to the Department for a 

tennination of the Restrictions or other terms of this Covenant as they apply to all or any 

portion of the Property. Such application shall be made in accordance with H&S Code 

section 25202.6. The Department will grant the termination only after finding that such a 

termination would be protective of human health, safety and the environment. No 

termination of the Restrictions or other terms of this Covenant shall extinguish or modify 

the retained interest held by the United States. 

ARTICLE VII 

MISCELLANEOUS 

7.01 No Dedication lntendeg. Nothing set forth in this Covenant shall be 

construed to be a gift or dedication, or offer of a gift or dedication, of the Property, or 

any portion thereof to the general public or anyone else for any purpose whatsoever. 
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7 .02 Recordation In accordance with HSC Section 25235, the Department will 

record this Covenant, with all refe.-enced Exhibits, in the County of [ name of county J 

within ten (10) days of the Department's receipt of a fully executed original. 

7 .0~ Notices. Whenever any person gives or serves any notice ("Notice" as 

used herein include~ any demand or other communication with respect to this 

Covenant), each such Notice shall be in writing and shall be deemed effective: (1) when 

delivered, if personally delivered to the person being served or to an officer of a 

corporate party being served, or (2) three (3) business days after deposit in the mail, if 

mailed by United States mail, postage paid, certified, return receipt requested: 

To Owner: [include name and address of Owner and name of person to receive 

setvice] 

To Department: [include name, address, and appropriate name of Department 

person to be served] 

Any party may change its address or the individual to whose attention a notice is 

to be sent by giving written notice in compliance with this paragraph. 

7.04 Partial lnvaliditv. If any portion of the Restrictions or other term set forth 

herein is determined by a court of competent jurisdiction to be invalid for any reason, 

the su,viving portions of this Covenant shall remain in full force and effect as if such 

portion found invalid had not been included herein. 

7 .05 Statutory References. All statutory references include successor 

provisions. 

IN WITNESS WHEREOF, the Parties execute this Covenant. 
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11Covenantor" 

Date: -~-----

"Department'' 

Date: --------

Approved as to form: 

Date: ~ ftt'Y::f:h 00 

Approved as to form: 

Date:~ 1k
1 

2t}()--o 

By: _________ _ 

By:. _________ _ 

By:fl1){1~ 

~~\.Ji~\,~{ \)o~ ~~ ~-2,-Do 
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STATE OF CALIFORNIA ) 
) 

COUNTY OF __________ _, 

On this ______ day of _________ , in the year ____ _ 

before me __________________ , personally appeared 

personally known to me (or proved to me on the basis of satisfactory evidence) to be 

the person(s) whose name(s) is /are subscribed to the within instrument and 

acknowledged to me that he/she/they executed the same in his/her/their authorized 

capacity(ies), and that by his/her/their signature(s) on the instrument the person(s), or 

the entity upon behalf of which the person(s) acted, executed the instrument. 

WITNESS my hand and official seal. 

Signature ____________ _ 

-17-
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e California Regional Water Quality Control Board 
San Francisco Bay Region 
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. nH.Hickox 
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Internet Address: http://www.swrcb.cagov 
1515 Clay Street, Suite 1400, Oakland, California 94612 

Phone (510) 622-2300 • FAX (SI 0) 622-2460 
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Date: SEP 2 5 2003 
2169.6032 (JSM) 
16525 

File No. 
PCANo.: 

Mr. Keith Fonnan 
BRAC Environmental Coordinator 
Naval Facilities Engineering Command 
Southwest Division 
1230 Columbia Street, Suite· 1100 
San Diego, CA 92101-8517 

Subject: Concurrence that A-Aquifer Groundwater at the Hunters Point Naval Shipyard, 
San Francisco, Meet the Exemption Criteria in the SWRCB Sources of Drinking 
Water Resolution 88-63 

Dear Mr. Forman: 

Regional Water Quality Control Board (RWQCB) staff have reviewed your letter to Ms. Julie 
Menack dated August 11, 2003 regarding the Navy's request for written concurrence that 
groundwater in the A-aquifer at Hunters Point Naval Shipyard meets the exemption criteria for 
State Water Resources Control Board (SWRCB) Resolution No. 88-63. In your letter, the Navy 
evaluated existing and potential beneficial uses of groundwater at Hunters Point (see letter 
attached). Based on RWQCB staff review of the data provided, RWQCB staff find that the 
quality and the hydrogeologic conditions of A-aquifer groundwater beneath Hunters Point is such 
that this water is not a potential source of drinking water pursuant to SWRCB Resolution 88-63 
and RWQCB Resolution No. 89-39. 

If you have questions, please feel free to contact Julie Menack at (510) 622-2401 or by electronic 
mail at jsm@rb2.swrcb.ca.gov. 

Sincerely, ~J 

~,~ 
Curtis T. Scott, Division Chief 
Groundwater Protection and 
Waste Containment Division 

Attachment: Letter from Keith Forman (minus attachments) 

Cc: Mailing list attached 

The energy challenge facing California is real. Every Californian needs to take immediate action to reduce energy consumption. For a list of 
simple ways you can reduce demand and cut your energy costs, sec our Web-site at http://www.swrcb.ca.gov. 

Gray Davis 
Governor 
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Hunters Point Naval Shipyard 
MaiJing List 

Marie Avery 
Department of the Navy 
Southwest Division/Naval Facilities Engineering Command 
1220 Pacific Highway 
San Diego, CA 92131-5190 

G. Patrick Brooks, Lead RPM 
Naval Facilities Engineering Command 
Southwest Division 
1230 Columbia Street, Suite I 100 
San Diego, CA 92101-8517 

Michael Work (SFD 8-3) 
U.S. Environmental Protection Agency, Region IX 
7 5 Hawthorne Street 
San Francisco, CA 94105-3901 

Chein Kao 
California Department of Toxic Substances Control 
700 Heinz A venue, Suite 200 
Berkeley, CA 94710 

Amy Brownell 
City of San Francisco 
Department of Public Health 
1390 Market Street, Suite 210 
San Francisco, CA 94102 

Karla Brasaemle 
Tech Law 
90 New Montgomery Street, Suite 1010 
San Francisco, CA 94105 

Doug Bielskis 
Tetra Tech EMI 
135 Main Street, Suite 1800 
San Francisco, CA 94105 

The energy challenge facing California is real. Every Californian needs to take immediate action to reduce energy consumption. For a list of 
simple ways you can reduce demand and cut your energy costs, see our Web-site at http://www.swrcb.ca.gov. 
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Anna E. Waden Library 
5075 Third Street 
San Francisco, CA 94124 

Mr. Patrick Shea 
Government Information Center, 5th Floor 
100 Larkin Street 
San Francisco, CA 94102 · 

Mr. Gregg Olson 
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San Francisco Public Utilities Commission (PUC) 
1155 Market Street, 4th Floor 
San Francisco, CA 94103 

Mr. Lynne Brown 
HPSY RAB Co-Chair 
24 Harbor Road 
San Francisco, CA 94124 

Ms. Lea Loizos 
HPSY RAB Technical Review Subcommittee 
833 Market Street, Suite 1107 
San Francisco, CA 94103 

Groundwater Exemption Criteria.doc 

The energy challenge facing California is real. Every Californian needs to take immediate action to reduce energy consumption. For a list of 
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Ms. Julie Menack 

DEPARTMENT OF THE NAVY 
SOUTtlWEST OMSION 

NAVA\. FACll.ffiES EOOINEERINO COMMA.lolD 
1.220 PACJl'IC HlGHW.AV 

SA. .. DIEGO, CA Sl2'3.2- 5100 

California Regional Water Quality Control Board 
San Francisco Bay Region 
1515 Clay Street, Suite 1400 
Oakland, CA 94612 

Dear Ms. Menack: 

5090 
Ser 06CH.KA 1137 
August 11, 2003 

Subj: REQUEST FOR DRINKING WATER DETERMINATION A-AQUIFER EXEMPTION 
FROM CONSIDERATION AS A MUNICIPAL OR DOMESTIC WATER SUPPLY, 
HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

The A-aquifer groundwater beneath Hunters Point Shipyard (HPS) in San Francisco, 
California, is not of sufficient quality to be used as a potential drinking water source 
pursuant to State Water Resources Control Board (SWRCB) Sources of Drinking Water 
Policy Resolution 88-63 (SWRCB Resolution 88-63) and California Regional Water 
Quality Control Board (RWQCB), San Francisco Bay Region, Resolution 89-39. The 
Navy respectfully requests that RWQCB grant an exemption fO! the A-aquifer at HPS 
from consideration as a suitable or potentially suitable municipal or domestic water 
supply on the basis of aiteria contained in SWRCB Resolution 88-63 and RWQCB 
Resolution 89-39. 

The exemption being requested is for drinking water only; the Navy acknowledges 
that the A-aquifer recharges San Francisco Bay (the Bay), and we are committed to its 
protection. Groundwater discharge to San Francisco Bay will be evaluated to ensure 
protectiveness of potential ecological receptors. Additionally, volatile organic 
compounds in the A-aquifer will be evaluated as a potential human health risk because 
of their volatility and the potential for human exposure via indoor air. The requested 
exemption would help the Navy focus on evaluating groundwater remedial alternatives 
that are protective of the Bay and deeper groundwater found in the B-aquifer and 
bedrock water-bearing zone, and would help the Navy streamline the feasibility studies 
for Parcels C, D, and E, and the risk management review summary report for Parcel B. 
Resolution 88-63 states that "All surface and ground waters of the State are considered 
to be suitable, or potentially suitable for municipal or domestic water supply and should 
be so designated by the Regional Boards with the exception of surface and ground 
waters where: 



5090 
Ser 06CH.KR1137 
August11,2003 

• The total dissolved solids (TDS) exceed 3,000 mg/L (5,000 µSiem, electrical 
conductivity) and it is not reasonably expected by Regional Boards to supply 
a public water system, or 

• There is contamination, either by natural processes or by human activity 
(unrelated to the specific pollution incident), that cannot reasonably be treated 
for domestic use using either Best Management Practices or best 
economically achievable treatment practices, or 

• The water source does not provide sufficient water to supply a single well 
capable of producing an average, sustained yield of 200 gallons per day.· 

The Navy finds that A-aquifer groundwater beneath HPS Is not suitable as a drinking 
water source and meets the exemption aiteria in SWRCB Resolution 88-63 and 
RWQCB Resolution 89-39 because: 

• Total dissolved.solids (TDS) concentrations in A-aquifer groundwater exceed 
3,000 milligrams per liter (mg/I..) 

• Artificial fill comprises most of the A-aquifer 

• Naturally occurring dissolved metals concentrations have been estimated 
(Hunters Point groundwater ambient levels [HGAL]), and some of these 
metals concentrations exceed drinking water maximum contaminant level 
(MCL) when the metal is at or below its HGAL 

• There is no historical, present. or planned future use of groundwater at HPS 

• Well construction requirements prohibit water ~upply wells in most parts of 
HPS 

• Pumping would cause saltwater intrusion in areas where potable wells could 
conceivably be installed 

The Navy has found that groundwater does not meet criteria for municipal and 
domestic water supply based on the hydrogeologic conditions and other limiting factors 
at the Navy Fleet and Industrial Supply Center Oakland (FISCO); the Alameda Annex in 
Oakland, California; and Naval Station Treasure Island, San Francisco, California. HPS 
and the sites listed above are Bay margin sites that should be evaluated similar1y. 
RWQCB has written letters of concurrence that groundwater meets the exemption 
criteria in the SWRCB Resolution 88-63 for FISCO, the Alameda Annex, and Naval 
Station Treasure Island. 

The following discussion desaibes the groundwater conditions at HPS and the 
factors that the Navy believes preclude the use of the A~aquifer as a suitable or 
potentially suitable municipal or domestic water supply. 
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GEOLOGY AND HYDROGEOLOGY 

The peninsula forming HPS is within a northwest-trending belt of the Franciscan 
Complex bedrock known as the Hunters Point Shear zone. Six geologic units under1ie 
HPS: five unconsolidated sedimentary deposits of Quaternary age and the Jurassic
Cretaceous-age Franciscan Complex bedrock. In general, the stratigraphic sequence 
of these geologic units, from youngest (shallowest) to oldest (deepest), is as follows: 
Artificial Fill, Slope Debris and Ravine Fill, Undifferentiated Upper Sand Deposits, Bay 
Mud Deposits, Undiffe~entiated Sedimentary Deposits, and the Franciscan Complex. 

Three water-bearing units underlie the site. The shallowest water-bearing zone is 
referred to as the A-aquifer. The A-aquifer is essentially manmade and consists 
primarily of Artificial Fill material, but also indudes Slope Debris and Undifferentiated 
Upper Sand Deposits. Of the 493 acres of land surface at HPS, about 400 acres were 
created by infilling the Bay with upland sediments. The A-aquifer was primarily created 
by removing soil from upland areas at HPS and depositing the soil in the Bay. 
Residuum of the Franciscan Formation is included in the fill. Depth to groundwater In 
the A-aquifer ranges from 2 to 17 feet below ground surface (bgs), and the thickness of 
the A-aquifer ranges from about 10 to 70 feet, but is most commonly 20 to 40 feet thick. 
Although groundwater flow is locally complex, groundwater in the A-aquifer generally 
flows toward the Bay, except where reversed due to the influence of leaking storm 
drains, sewer/ water supply lines. 

The A-aquifer is separated from the deeper water-bearing zone, referred to as the B
aquifer, by the Bay Mud in most locations across the site. The B-aquifer consists of 
Undifferentiated Sedimentary Deposits underlying the Bay Mud. The bedrock water
bearing zone is present in the upper weathered portions of the Franciscan Complex 
Bedrock. In some areas, the A-aquifer directly overlies the bedrock water-bearing zone. 
Groundwater in the bedrock occurs in localized discrete fractures. Groundwater 
recharge at HPS occurs through Infiltration of precipitation In the unpaved areas, lateral 
flow from topographically high areas (Parcel A), and piping system leakage from storm 
drains. potable water lines, and sanitary sewer lines. 

GROUNDWATER QUALITY: TDS DISTRIBUTION 

The average TDS concentration in the A-aquifer at HPS is greater than the 3,000-mg/L 
standard cited in SWRCB Resolution 88-63. The average TDS concentration was 
detennined from analytical results of groundwater wells sampled as part of the 
groundwater data gaps investigation and other Comprehensive Environmental 
Response, Compensation, and Liability Act sampling events from 1990 through 2002. 
Figure 1 shows the average TDS concentrations at individual wells. 

Table 1 presents TDS concentratlons In groundwater samples from A-aquifer wells.: 
Based on the average TDS concentration in A-aquifer wells shown on Figure 1, the 
average TDS concentration in the A-aquifer in Parcels B, C, D, and Eis 7,219 mg/L. 
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Although the average TDS concentrations presented on Figure 1 used data collected 
from 1990 to 2002 without regard to season, a significant amount of time-discrete TDS 
data was collected during the groundwater data gaps investigation at Parcels C, D, and 
E, which allows evaluation of seasonal effects. Average TDS concentrations from 
Winter 2001 and Summer 2002 are presented in the table below: 

Average TDS Concentrations In the A-Aquifer (2001-2002) at Parcels C, D, and E 

February to March 2001 
Average TDS Conqentration (mg/L) 
[Number of Wells Used to Calculate 

Average] 

6,243 [218} 

July_to August 2002 
Average TDS Concentration (mg/L) 
(Number of Wells Used to Calculate 

Average] 

8,818(168) 

Based on these average TDS values, it is clear that the average A-aquifer TDS 
concentration at HPS is well above the RWQCB standard of 3,000 mg/L. Much of HPS 
is reclaimed tideland, and the high TDS values are consistent with historical infilling of 
the Bay. 

GROUNDWATER QUALITY: CONDUITS AND THEIR EFFECT ON TDS DISTRIBUTION 

Underground utilities have the potential to affect TDS concentrations and water quality 
in the A-aquifer. Leaking potable water supply lines may reduce the TDS concentration 
by adding potable water to the A-aquifer. Leaking water supply lines may be the source 
of many of the isolated low TDS anomalies shown on Figure 1. For example, potable 
water lines are near the anomalies centered on wells IR36MW125A, IR34MW36A, 
IR39MW21A, IR17MW12A, and others. Leaking storm drain lines that are tidally 
influenced may add seawater to the A-aquifer, thereby Increasing TDS. 

Some groundwater leaks Into sanitary sewer lines and is eventually pumped off the 
base as part of the sanitary sewer effluent Removal of groundwater via the sanitary 
sewer causes the water table to be lowered In the area around the leaking lines. In 
some cases the water table elevation is below sea level. This allows seawater to 
intrude into the A-aquifer. Figure 2 shows the presence of sanitary sewer lines, and 
the yellow-shaded area along the border between Parcels D and E shows locations 
where the A-aquifer surface is below sea level. 

GROUNDWATER QUALITY: NATURALLY OCCURRING DISSOLVED METALS 

Antimony, arsenic, chromium, magnesium, nickel, thallium, zinc, and other metals are 
components of the Franciscan Formation bedrock and bedrock-derived fill that under1ies 
HPS. The A-aquifer contains fill material and residuum derived from the Franciscan 

• 

• 

Formation. HGALs were estimated for naturally occurring metals concentrations during • 
the remedial investigation (RI). Antimony, arsenic, and thallium concentrations exceed 
their primary MCLs, even when concentrations of these metals were are at or below 
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their HGALs, as shown on Figure 3 and in Table 2. The presence of naturally occurring 
dissolved metals coupled with high TDS concentrations in the A-aquifer suggests that 
the A-aquifer is nonpotable. 

GROUNDWATER AND WELL YIELDS 

Hydraulic characteristics of the A-aquifer have been detennined across HPS during the 
RI activities through constant rate aquifer tests and slug testing. Aquifer properties 
derived from aquifer tests and slug tests at Parcels C and E presented In Table 3 reveal 
low yield conditions and poor storage capacities. In general, monitoring wells installed 
in the A-aquifer are low yielding, but are capable of producing at least 200 gallons per 
day. The Navy is not requesting an exemption based on well yield; however, if the A
aquifer were used as a municipal or domestic water supply, it can be reasonably 
expected that saltwater intrusion would increase TDS concentrations in A-aquifer 
groundwater. 

HISTORICAL, CURRENT, AND POTENTIAL FUTURE GROUNDWATER USE 

San Francisco and HPS's potable or drinking water supply is obtained from the Hatch 
Hetchy system operated by the San Francisco Water Department. There are no 
groundwater supply wells and there is no record of historical groundwater use at HPS . 
The only groundwater wells at HPS are monitoring wells related to environmental 
investigations of HPS. These monitoring wells cannot be used for water supply 
because the wells do not meet state well construction standards for water supply wells. 
CurrenUy, the city prohibits the Installation of domestic water supply wells. This City 
prohibition indicates a low potential for groundwater at HPS to be used as a drinking 
water source. 

WELL CONSTRUCTION REQUIREMENTS 

The California Department of Water Resources (DWR) has developed standard well 
construction requirements to prevent contamination of water supply wells by chemicals 
and biologic hazards related to point and nonpoint sources (DWR, ·califomia Well 
Standards, 1991• Bulletin 74-90). The California WeU Standards require that annular 
seals must extend at least 50 feet bgs for community and industrial water supply wells 
and at least 20 feel bgs for domestic, agricultural, and other types of water supply wells. 

Assuming a minimum 10-foot-long well screen, an individual domestic well would 
extend to a minimum depth of 30 feet bgs, and domestic wells could be installed only 
where the A-aquifer is at least 30 feet thick. Assuming a minimum depth of 60 feet bgs 
for community and industrial supply wells, these wells could be installed in the A-aquifer 
only in areas where the A-aquifer is more than 60 feet thick. As noted above in the 
discussion of hydrogeology of HPS, the A-aquifer thickness ranges from about 1 0 to 70 
feet, but is most commonly 20 to 40 feet. · 
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The California Well Standards also require a minimum horizontal separation distance of 
50 feet from sanitary, industrial, and stonn sewer lines. HPS has an extensive network 
of sewer lines that further restrict the areas at HPS where domestic or municipal water 
supply wells could be Installed. Given the thickness of the A-aquifer and the extensive 
utility line network at HPS, there are very few areas at HPS where wells could be 
installed meeting this criterion. 

SALTWATER INTRUSION AND LAND SUBSIDENCE 

HPS is adjacent to anc:1-juts into the San Francisco Bay. Before the creation of land at 
HPS, most of the current HPS land area was beneath the surface of the Bay. HPS is 
adjacent to and is underlain by saltwater. Long-term pumping of shallow groundwater 
from the Artificial Fill would induce further saltwater Intrusion and would cause TDS 
concentrations to increase in the pumping well. Prolonged pumping of shallow 
groundwater -at HPS would result in dewatering and compaction of the shallow 
sediments, which would result in land subsidence. Compaction would increase the 
potential for differential settlement of the sous and could lead to possible damage to 
overlying structures. 

CONCLUSION AND RECOMMENDATIONS 

The A-aquifer groundwater beneath HPS in San Francisco, California, is not of sufficient 
quality to be used as a potential drinking water source pursuant to SWRCB Resolution 
88-63 and RWQCB Resolution 89-39. 

The basis for this exemption request is summarized as follows. High TDS predudes the 
use of the A-aquifer for drinking water. The average TDS concentration In the A-aquifer 
is about 7,400 mg/L, and very few areas have A-aquifer TDS concentrations less than 
3,000 mg/l, which makes the A-aquifer unsuitable for use as a municipal or domestic 
water supply. Furthermore, pumping would induce saltwater intrusion, which would 
increase TDS concentrations In pumping wells. Additionally the A-aquifer contains 
Franciscan Formation deposits with naturally occurring metals that are also found 
dissolved in A-aquifer groundwater at HPS at concentrations exceeding drinking water 
criteria. There is no historic or current use of groundwater at HPS, and potential future 
use of groundwater at HPS for a drinking water supply is limited by California well 
construction standards. 

Finally, San Francisco HPS's potable drinking water supply Is obtained from the 
Hetch Hetchy system operated by the San Francisco Water Department. The City of 
San Francisco prohibits the installation of domestic water supply wells at HPS. 
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The Navy requests that the RWQCB provide written concurrence that A-aquifer 
groundwater at HPS meets the criteria for exemption from consideration as a suitable or 
potentially suitable municipal or domestic water supply in SWRCB Resolution 88-63 and 
RWQCB Resolution 89-39. Should you have any questions about this matter, please 
contact me at (619) 532-0913. 

KEITH FORMAN 
BRAC Environmental Coordinator 
By direction of the Commander 

Endosures: 1. Figure 1, Mean Total Dissolved Solids Concentrations in the A-Aquifer 
with Unsrnoothed Interpretation of Salinity Zones 

2. F,gure 2, A-Aquifer Groundwater Elevations, February 20, 2002 
3. Figure 3, Ambient Metals Concentrations in the A-Aquifer Exceeding 

Maximum Contaminant Levels 
4. Table 1, Total Dissolved Solids: Analytical Results for Groundwater in 

the A-Aquifer 
5. Table 2, Summary of Ambient Metals Analytical Results Exceeding 

Maximum Contaminant Levels in the A-Aquifer 
6. Table 3, Hydraulic Conductivity Values for Pal"CQls C .~d E 
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Copy to: 
Mr. Michael Work 
U.S. Environmental Protection Agency 
Region IX 
75 Ha~orne Street. (SFD 8-3) 
San Francisco, CA 94105-3901 

Mr. Chein Kao 
California Department of Toxic Substances Control 

-700 Heinz Avenue, Suite 200 
Berkeley, CA 94710 

Ms. Amy Brownell 
City of San Francisco 
Department of-Public Health 
1390 Market Street, Suite 210 
San Francisco, CA 94102 
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Department of Navy 
Base Realignment and Closure Program 
Management Office West 
ATfN: Mr. Keith Forman 
1455 Frazee Road, Suite 900 
San Diego, California 92108-4310 

Date: 
File No. 2169.6032 {JDP) 

SUBJECT: Water Board Position on Groundwater Evaluation Criteria, Points of 
Compliance, and Next Steps, Hunters Point Shipyard, San Francisco 

Dear Mr. Fonnan: 

This letter responds to the groundwater/surface water interaction meeting topics that were 
presented ai the December 2005 and January 2006 Hunters Point Shipyard (HPS) BRAC 
Cleanup Team (BCT) meetings. We want to reiterate our position on the use of numerical water 
quality criteria for priority pollutants promulgated in the California Toxics Rule1 in evaluating 
groundwater thatdischarges to the Bay from HPS. In the past the Navy, at our request, used 
these criteria to screen groundwater contaminant plumes in Parcels B, C and D and E. 

We want to: 
• Clarify our position on the locations of the points of compliance (POC) for measuring 

(pollutants in) groundwater prior to its discharge to the Bay; 
• Encourage incorporating both fate and transport modeling and sampling as a means of 

evaluating the attenuation of contaminant groundwater plumes; 
• Provide case examples where the groundwater/surf ace water interface was successfully2 

addressed; and 
• · Present recommend next-steps aimed a resolving this issue while avoiding project· 

schedule delays. 

BACKGROUND 

In the past, the Navy BCT expressed concerns over: 

1 40 CFR Part I 31, Volume 65, Number 97 (Rules and Regulations), May 18, 2000. 
2 

Successfully is defined as all parties, including lhe responsible pany, concurring wilh 1he approach of u1ilizing numerical water quality 
criteria, evaluating contaminant attenuation, and establishing onshore points of compliance in evaluating impacts of contaminated groundwater 
lo the Bay. 
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• The appropriateness (i.e., legal precedence, over protection and over conservatism) of 
applying surf ace water screening criteria to monitoring wells to trigger further 
groundwater investigation and/or remediation; 

• Where the point of compliance for surface water criteria (i.e. distance from shoreline) 
would be located for groundwater plumes relative to the shoreline; and, 

• The availability of methods (i.e., special field mobilizations each time) and anticipated 
higher costs associated with accurately measuring groundwater discharge to the Bay. 

In response to the above concerns, we provided the.Navy BCT with: 

· • The applicable water quality criteria for screening HPS groundwater plumes; 

• Recommended changes to the locations of the points of compliance for groundwater 
relative to Bay, and, 

• Recommended sampling strategies for assessing the zone of interaction between 
groundwater and surf ace water. 

We have also stated that isolated groundwater contaminant hits, as determined by the BCT, 
should be monitored for a period to determine contaminant trends but not trigger active remedial 
action. 

GROUNDWATER SCREENING/EV ALUATUON CRITERIA 

Attachment 1 presents our recommended prioritization of groundwater screening/evaluation 
criteria. In August 2003 these criteria were provided to the BCT and remain unchanged. 
We advocate the use of these criteria because we need to ensure that applicable water quality 
criteria for the protection of aquatic saltwater life and humans that consume fish are considered at 
sites where contaminated groundwater plumes discharge to surface water. Because groundwater 
at HPS has been identified as unsuitable for municipal or domestic water supply, human 
ingestion of shallow groundwater is not being evaluated; therefore drinking water maximum 
contaminant levels (MCLs) are not considered appropriate screening tools. 

In the past, the Navy has applied the attached screening criteria to groundwater data collected 
from wells located within 250-feet of the Bay. The 250-foot boundary is consistent with 
boundary that was established in the petroleum program. We support with the use of the 250-
foot assessment boundary. 

POINT OF COMPLIANCE (POC) 

POC locations for groundwater plumes relative to the Bay have been the subject of much 
discussion. We agree that in the absence of preferential pathways and conduits which tend to act 
as "short-circuits" for groundwater discharge to the Bay, that the application of surface water 
criteria as a means of triggering remedial action in groundwater located a significant distance 
from shore is probably not appropriate. 

Preserving, enhancing, and restoring the San Francisco Bay Area's waters for over 50 years 
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Since about 2001, we have consistently encouraged selecting POC locations that maximize 
natural attenuation mechanisms while minimizing the false positive indications of groundwater 
• 3 . 
impacts. 

With respect to the use of fate and transport modeling, as we reported in the December 2005 
BCT, we support using fate and transport modeling as a means of predicting plume attenuation 
with distance from source. Groundwater fate and transport factors such as adsorption, 
dispersion, degradation, physical mixing of groundwater, and other factors, should be considered 
before triggering remedial activities within the 250-foot assessment boundary. 

Our recommended POC locations for the groundwater program would specify shoreline 
monitoring locations just inland of the point where tidal mixing occurs (i.e., within the receiving 
water). Monitoring strategies that should demonstrate plume attenuation and stability include a 
time-integrated measuring apparatus such as diffusion samplers, push pore water samplers, 
temporary multi-level monitoring points, and/or seepage drums. 

CASE EXAMPLES 

The following provides three case examples (two Navy and one private site) where: 

• Remediation goals for shoreline groundwater were derived from surface water quality 
criteria, 

• Fate and transport modeling was used _in calculating site-specific attenuation factors; and, 

• Multi~depth monitoring wells are proposed to evaluate the groundwater migration 
pathway and magnitude of groundwater discharge (i.e., flux) from an upland area through 

• the tidal influence zone and then ontp the Bay. 
These case examples demonstrate our consistent approach relative to the evaluation of 
groundwater/surface water pathway and also demonstrate that currently available technology, 
such as multi-depth monitoring wells, can be employed in assessing groundwater flux in a 
shoreline setting. 

• Naval Station Treasure Island CTD - Groundwater quality in the proximity of the TI shoreline 
was screened against CTR, National Ambient Water Quality and Basin Plan criteria similar to 
tiered approach provided in Attachment 1. These screening criteria can be found in the 2003 
Groundwater Status Report, for Naval Station Treasure Island. A tidal mixing study was also 
performed at TI in an effort to estimate the distance inland from the shoreline over which tidal 
mixing of surface water and groundwater occurs and the percent mixing of surface water and 
groundwater for each shoreline area of TI. The derived tidal mixing factors were then applied to 
toxicity screening criteria to estimate an allowable concentration of a pollutant that can enter the 
tidal mixing zone and whose concentrations would not exceed toxicity screening criteria at the 
shoreline . 

3 
May 9. 2001, Leiter from Water Board Division Chief Mr. Cunis Scott to Navy Base Environmenlal Coordina1or Mr. Richard Mach; 

Groundwa1er Moniloring S1ra1egy, Hunlers Point Shipyard,.San Francisco. CA. 
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• IR Site 28. Todd Shipyards. Alameda Point (Site 28) - Similar to HPS and TI, shallow 
groundwater beneath Site 28 is not used for consumptive purposes. Potential discharge of 
shallow contaminated groundwater to the surface water is the primary pathway for risk to the 
environment for groundwater near the shoreline. Therefore, the remediation goals for shoreline 
groundwater are based on reducing the potential risk to offshore receptors from site-related 
contaminants. Remediation goals fro the shoreline groundwater were derived from numerical 
water quality criteria for priority pollutants promulgated in the CTR and Enclosed Bays and 
Estuaries Plan. 

• Potrero Power Plant Site, 1201 Illinois Street, San Francisco: Pacific Gas & Electric has 
proposed an investigation to better understand and quantify the concentrations of chemicals of 
potential environmental concern (COPEC) in groundwater discharging to the shoreline sediments 
and to the Bay from the upland area of the Potrero Power Plant site. The study will assess the 
hydrologic characteristics of the tidal influence zone (i.e., the area along the shoreline where 
fresh groundwater and brackish Bay water interact) and the magnitude of groundwater flux from 
upland areas of the site through the tidal influence zone sediments and into the Bay.-
Investigation activities proposed to address these data needs include the installation of several 
multi-level monitoring points along two transects, parallel to groundwater flow, and which run 
from the upland portion of the site to the shoreline area (between high and low tides), These data 
will be used to evaluate attenuation of dissolved COPEC concentrations from upland portions of 
the site through the tidal influence zone and assess the need for management of COPECs in 
groundwater discharging from the site to shoreline sediments and to the Bay. 

NEXT STEPS 

For the last several years we have relayed a consistent message with respect to the application of 
water quality (i.e., CTR) screening criteria to near shore groundwater contaminant plumes4

• We 
have demonstrated a willingness to work with the BCT to resolve theses issues and have 
provided the BCT with suggestions on ways to monitor the groundwater/surface water transition 
zone. It appears that in spite of these efforts, the Parcel B TMSRA and Parcel D feasibility 
studies are nearing completion and that issues surrounding the evaluation of the 
groundwater/surface water pathway are still unresolved. 

In an effort to avoid project delays and resolve our issues and concerns, I propose that we have a 
meeting and elevate this issue to a higher management level within our respective organizations. 

I ask that in preparation for this meeting, that the Navy provide us with: 

4 

• Appropriately scaled maps and tables that clearly show the areas of groundwater concern 
for Parcels B and D; and, 

Groundwater Screening levels to Protect Aquatic Habitats at Hunters Point Shipyard were provided in the following letters: 
I) July 3. 2003, Water Board Comment letter on the Parcel D Information Package for IR Site 22. from Water Board Project Manager Julie 

• 

• 

Menack to Navy BEC Keith Forman. • 
2) July 3, 2003, Comment letter from on the March 19. 2003 Parcel C Groundwater Summary Repon, Phase m Data Gaps Investigation. from 

Water Board Project Manager Julie Menack to Navy BEC Keith Fonnan. 
3) August 8, 2003, Comment letter on the May 21. 2003 Parcel E Groundwater Summary Repon. Phase m Groundwater Data Gaps 

Investigation, from Water Board Project Manager Julie Menack lo Navy BEC Keith Forman. 
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• Share their legal argument/opinion with our legal staff as to why CTR criteria are not 
applicable to near-shore groundwater contaminant plumes that discharge to the Bay. 

If you have any question, please contact me at (510) 622-2492 or via e-mail at 
jponton @waterboards.ca.gov. 

Sincerely, 

James D. Ponton, P.G. 
Project Manger 

Attachment I: Surface Water and Groundwater Screening Levels, Federal Sites 

cc: 

Michael Work (SFD 8-3) 
U.S. Environmental Protection Agency, Region IX 
75 Hawthorne Street 
San Francisco, CA 94105-3901 

James Ricks 
U.S. Environmental Protection Agency, Region IX 
75 Hawthorne Street 
San Francisco, CA 94105-3901 

TomLanphar 
California Department of Toxic Substances Control 
700 Heinz A venue, Suite 200 
Berkeley, CA 94710 

Arny Brownell 
City of San Francisco 
Department of Public Health 
1390 Market Street, Suite 210 
San Francisco, CA 94102 

Karla Brasaemle 
Tech Law 
90 New Montgomery Street, Suite 1010 
San Francisco, CA 94 J 05 

Barbara Bushnell 
HPS RAB Co-Chair 
6 Vista View Court 
San Francisco, CA 94124 

Preserving, enhancing, and resto_ring the San Francisco Bay Area's waters for over 50 years 
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Mr. Mark Ripperda (SFD-8-3) 

DEPARTMENT OF THE NAVY 
BASE REALIGNMENT AND CLOSURE 

PROGRAM MANAGEMENT OFFICE WEST 
1455 FRAZEE RD, SUITE 900 
SAN DIEGO, CA 92108-4310 

U.S. Environmental Protection Agency, Region IX 
75 Hawthorne Street 
San Francisco, CA 94105-3901 

Mr. Tom Lanphar 
Department of Toxic Substances Control 
700 Heinz Avenue, Bldg. F, Suite 200 
Berkeley, CA 94710 

Mr. Jim Ponton 
San Francisco Bay Regional Water Quality Control Board 
1515 Clay Street, Suite 1400 
Oakland, CA 94612 
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SUBJECT: NAVY'S POSITION ON ISSUES RELATING TO THE PARCEL B TMSRA 

• Dear Team Members: 

• 

This letter summarizes the Navy's position on several issues prior to issuing the 
draft final Technical Memorandum in support of a Record of Decision (ROD) 
amendment (TMSRA) for Parcel B at Hunters Point Shipyard (HPS). The following 
issues have been discussed at several BRAC Cleanup Team (BCT) meetings and are 
addressed in this letter: 

• Groundwater monitoring 
• Methane 
• Seawalls 
• Vapor intrusion 

Groundwater Monitoring 

The Navy's proposals for groundwater monitoring in the draft final TMSRA will be 
based on potential human health and ecological risk. Monitoring will be intended to 
track: (1) potential migration of plumes toward San Francisco Bay or into 
uncontaminated areas, (2) changes in concentration within a plume, and (3) individual 
wells in areas found to pose potentially unacceptable risk. The TMSRA proposes a list 
of wells to be monitored as a vehicle for estimating the associated costs. The ROD 
amendment will state that groundwater monitoring will be a component of the remedy; 
however, individual wells will not be listed. Instead, the groundwater monitoring plan 
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will be developed as part of the remedial design and the initial individual wells and 
analytes will be chosen at that time. 

The groundwater monitoring plan developed in the remedial design will include 
strategies from the U.S. Environmental Protection Agency's (EPA) Triad approach. 
Dynamic work strategies (one of the three central Triad concepts) incorporate the 
flexibility to change or adapt to new information. As information is gathered, it will be 
used by the BCT to best tailor future groundwater monitoring. The Navy envisions an 
adaptable program, where wells and analytes will be easily added or removed as 
necessary. The Navy will work closely with the BCT during development of the 
groundwater monitoring plan. 

In the interim, the groundwater data will be reviewed to optimize the current 
remedial action monitoring plan. Optimization will be based on the Triad approach 
similar to the basewide sampling and analysis plan. Recommendations for changes will 
be proposed prior to the October-December 2007 sampling event. The Navy will 

• 

convene a groundwater working group meeting in July to discuss proposed changes to • 
the basewide groundwater monitoring plan. 

Methane 

Methane was detected in one area during a comprehensive survey of Installation 
Restoration (IR) Sites 07 and 18 completed in 2005. Wood construction debris at or 
below the water table is a suspected source of methane, based on wood encountered 
during remedial action excavations. The Navy has proposed to remove the methane 
source material by excavating the source area, to bedrock if necessary. Per our 
ARARs analysis, cleanup standards for methane at landfill sites, although not 
applicable, are relevant and appropriate to the methane source area at IR-07. In the 
TMSRA, the Navy accepts the substantive provisions of the regulations at Title 27 of 
the California Code of Regulations, Section 20921(a)(1) and (2), as relevant and 
appropriate requirements. The Navy did consider other guidance; however, state 
criteria designed for school sites, day care centers, and other sensitive uses are not 
applicable, relevant, or appropriate. Per the City of San Francisco's latest guidance, 
the anticipated future use of this site is open space. The 27 CCR 20921 regulations list 
methane cleanup standards as 1.25 percent methane (by volume in air) in on-site 
structures and 5 percent methane at the site boundary. Consistent with our discussions 
at the April 24 BCT meeting, the Navy will use 1.25 percent methane in on-site 
structures in the draft final TMSRA as the remedial action objective. As discussed later 
in this letter, the methane source area will be subject to a soil gas survey after • 
remediation is completed to demonstrate the source removal was successful. 
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Seawalls 
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The shoreline of Parcel B includes sections at IR-07 and IR-26 that are beach 
sediment with varying amounts of riprap and a central section between IR-07 and IR-26 
that is a wooden/concrete seawall. The screening-level ecological risk assessment 
completed using samples from the IR-07 and IR-26 shorelines found potential 
unacceptable risk to ecological receptors from the shoreline sediment caused by Navy 
releases. All remediation alternatives for soil (except no action) in the draft TMSRA 
include a shoreline revetment along all of the IR-07 and IR-26 shoreline to prevent 
exposure of ecological receptors to sediment. However, the Navy does not propose to 
include long-term maintenance of the seawalls as part of the remedy in the upcoming 
ROD amendment. The following paragraphs provide more detail to describe this 
position. 

Seawalls are part of the HPS infrastructure and meet the San Francisco Bay Water 
Control Board's requirements for best management practices to minimize shoreline 
erosion and release of sediment into San Francisco Bay. The seawalls minimize 
erosion, but are not designed to be impervious to sediment migration. Furthermore, the 
material on both the landward and seaward sides of the seawall at Parcel B is similar, 
based on the method the Navy used to construct the fill at HPS. Artificial fill, composed 
mainly of broken rock from the upland bedrock areas at HPS, was pushed into the bay 
in the 1940s to create the flat-lying areas in the central portion of Parcel 8. The seawall 
was installed into the fill and, therefore, similar material exists on both sides of the 
seawall. Ecological receptors have been in contact with the artificial fill since the land 
area at Parcel B was expanded in the 1940s. Any erosion of bedrock-derived fill is not 
expected to cause a significant change in the concentrations of dissolved constituents 
in the bay water because the bay water is already in equilibrium with the fill material. 

The Navy has removed chemicals that resulted from spills and releases on the 
landward side of the seawall at Parcel B. The Navy removed about 8,000 cubic yards 
of soil from 13 excavations along or near the seawall during remedial actions in 1998 to 
2001. The Navy also removed about 10,000 cubic yards of soil from two other 
excavations to remove petroleum-related contaminants in 2005. The excavations in 
2005 removed soil to 10 feet or more below ground surface along more than 500 feet of 
the 1,700 feet of the central seawall at Parcel B. 

Soils on the landward side of the seawall consist of (1) clean fill brought in from off 
site to backfill excavations, and (2) fill from the original expansion of HPS that contains 
metals that are ubiquitous throughout Parcel B and that are directly related to the 

3 
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source bedrock. The Navy's position is that the concentrations of metals found in the 
Franciscan Formation bedrock and the bedrock-derived fill at HPS are similar to 
concentrations found elsewhere on the San Francisco peninsula. The Navy studied the 
ambient concentrations of metals in bedrock and bedrock-derived soil from three non
industrial sites in San Francisco with a geologic setting similar to HPS (Tetra Tech EM 
Inc. and Innovative Technical Solutions, Inc. 2004. Metals Concentrations in 
Franciscan Bedrock Outcrops: Three Sites in the Hunters Point Shear Zone and Marin 
Headlands Terrane Subunits, Hunters Point Shipyard, San Francisco, California.) The 
study found the chemical composition of soil at the three sites held similar 
concentrations of metals. Requiring long-term maintenance of the seawall to protect 
ecological receptors from exposure to these metals is inconsistent with the fact that 
other San Francisco bayside locations have a similar fill/surface water contact. None of 
these locations have seawalls (or other structures) intended to protect ecological 
receptors. Further, neither the intended function nor the structure of the seawalls is 
consistent with this goal. 

• 

Finally, the leading edge of the protective cap is not synonymous with the edge of 
the seawall. The leading edge is inherently part of the cap, and therefore, if selected as • 
the remedy, it must be maintained. The Navy will work with the BCT to ensure that this 
is addressed in the ROD amendment. 

Vapor Intrusion 

The Navy proposes to address potential issues related to vapor intrusion by 
collecting site-specific soil gas samples after remediation is complete to demonstrate 
that the remedy is operating properly and successfully. Sampling at an earlier stage in 
the cleanup process would not be useful because soil gas concentrations are expected 
to change over time as a result of remediation as well as natural degradation 
processes. The draft ROD amendment will state that institutional controls to address 
vapor intrusion will likely be a necessary component of the remedy, but that specific 
areas requiring institutional controls (ARIC) will be selected after remediation is 
complete. The results of the site-specific soil gas survey will be the basis for the 
ARICs. The soil gas survey will address both soil and groundwater areas where vapor 
intrusion is a concern. In accordance with recent discussions with the BCT, the draft 
final TMSRA will not discuss estimating vapor intrusion risk using bulk soil concentration 
data. 
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Summary 
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The Navy will continue to work closely with the BCT during preparation of the 
Proposed Plan that will precede the ROD amendment. We are open to further 
discussion of issues which must be resolved in the ROD amendment but we also 
believe that the draft final TMSRA should be issued without further delay. Should you 
have any concerns, please contact me at (619) 532-0913. 

Copy to: 
Ms. Amy Brownell 
Department of Public Health 
1390 Market Street, Suite 910 
San Francisco, CA 94102 

Ms. Karla Brasaemle 
Tech Law, Inc. 
90 New Montgomery Street, Suite 1010 
San Francisco, CA 94105 

Mr. Michael McGowan 
4634 3rd Street 
San Francisco, CA 94124 

Mr. Jeff Austin 
Lennar BVHP 
49 Stevenson Street, Suite 525 
San Francisco, CA 94105 
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Sincerely, 

~ 
KEITH FORMAN 
BRAG Environmental Coordinator 
By direction of the Director 

Ms. Dorinda Shipman 
Treadwell & Rollo 
555 Montgomery Street, Suite 1300 
San Francisco, CA 94111 

Ms. Barbara Bushnell 
6 Vistaview Court 
San Francisco, CA 94124 

Ms. Shelia Roebuck 
Lennar BVHP 
49 Stevenson Street, Suite 525 
San Francisco, CA 94105 

Ms. Rona Sandler 
Office of City Attorney 
City Hall, Room 234 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 



Blind copy to: 
Mr. Steven Hall 
Tetra Tech EM Inc. 
1230 Columbia Street, Suite 1000 
San Diego, CA 92101 

D. Gilkey 
M. Walden 
D. Knight 
A. Klimek 
K.Forman 
EVR.DS (Admin File) 
X Drive file 
Serial file 

Writer: D. Knight, 2-0775 
Typist: N. Lilley, 05/18/07 

E-mail/Positions for Draft Final Parcel B TMSRA 
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EXECUTIVE SUMMARY 

Hexavalent chromium has been detected in groundwater samples collected from monitoring well 
IR 1 0MWl 2A. This well was installed in 1989 in the central portion of Parcel B in Hunters Point 
Shipyard, about 15 feet from Building 123, the Battery and Electroplating Shop. The well is 
screened in Artificial Fill (A-aquifer), about 450 feet from San Francisco Bay (Bay), and the well 
is sampled quarterly for hexavalent chromium as part of the remedial action monitoring program 
(RAMP) at Parcel B. The maximum concentration of hexavalent chromium detected in 
groundwater from this well was 1,680 micrograms per liter (µg/L), detected in 1994. During 
2002, hexavalent chromium concentrations in samples collected from this well ranged from 
380 µg/L to nondetected (at a reporting limit of 10 µg/L) in the most recent sample collected 
(November). The aquatic criterion for hexavalent chromium is 50 µg/L, which would be applied 
to groundwater at the point of compliance or other entry points to the Bay. 

Ten temporary wells were installed down-, cross-, and upgradient of well IRIOMW12A, 
including inside the building near potential source(s) and outside the building near the utility and 
storm drain lines, for the following purposes: 

• Identify the sources of hexavalent chromium 

• Delineate the extent of hexavalent chromium in groundwater 

• Evaluate site conditions 

The wells were purged, sampled, and analyzed for total and hexavalent chromium and for 
oxidation-reduction indicator parameters. Chromium was not detected in any of the temporary 
wells. 

The lithologic logs for borings in the area show that soil surrounding monitoring well 
IRI0MW12A is made up of Artificial Fill, with clay derived from both Bay Mud and bedrock. 
Hexavalent chromium may have been spilled from the wooden loading dock and ramp outside of 
Building 123 and settled into gravel that had been placed in the area for building construction. 
Low-conductivity clay in the Artificial Fill may act as a physical and chemical barrier to 
migration of hexavalent chromium from the gravel repository. 

The U.S. Department of the Navy recommends that monitoring well IRI0MW12A continue to 
be monitored quarterly for hexavalent chromium during Year 4 of the RAMP in 2003. Because 
the Year 3 concentration trend for hexavalent chromium in the well is a decreasing one, and 
hexavalent chromium does not appear to be migrating toward the Bay, no active remediation of 
the suspected source is recommended . 
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H1.0 INTRODUCTION 

This document presents the results of the investigation of hexavalent chromium in groundwater 
near Building 123, the former Electroplating and Battery Shop, in Parcel B at Hunters Point 
Shipyard (HPS) in San Francisco, California. This document is organized as follows: 

• Section H2.0, Project Description, discusses the purpose of the investigation and 
describes the site conditions, including the layout and history of Building 123 and the 
geology and hydrogeology of the study area. 

• Section H3.0, Previous Investigations, discusses the results of previous groundwater, 
soil, and wipe sample analyses in the study area. 

• Section H4.0, Hexavalent Chromium Hydrogeochemistry and Regulatory Criterion, 
summarizes background material on the origin, fate, and transport of hexavalent 
chromium in the environment and the regulatory criterion established for hexavalent 
chromium. 

• Section H5.0, Data Collection, discusses the locations and installation of temporary 
wells and presents the laboratory and field data. 

• Section H6.0, Data Evaluation, discusses the potential source(s), extent in 
groundwater, fate and transport, and concentration trends ofhexavalent chromium in 
the study area. 

• Section H7.0, Conclusions and Recommendations, summarizes the findings of the 
investigation and presents recommendations. 

• Section H8.0, References, lists all references used to prepare this document and that 
are cited in the text. 

Figures and tables are included directly after their first mention in the text of this document. 
Appendix HI, which contains boring logs from the study area, follows Section H8.0. 

H2.0 PROJECT DESCRIPTION 

Section H2. l summarizes the purpose of the hexavalent chromium groundwater investigation. 
Section H2.2 describes the site, including the historical background of Building 123 near 
monitoring well IRI0MW12A, and discusses the geology and hydrogeology of the study area . 
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H2.1 PURPOSE OF THE INVESTIGATION 

In 1989, the U.S. Department of the Navy (Navy) installed monitoring well IR10MW12A in 
Installation Restoration (IR) Site 10 (IR-10) located in the central portion of Parcel B in HPS, 
about 15 feet from the western side of Building 123, the former Battery and Electroplating Shop 
(see Figures H-1 and H-2). Hexavalent chromium concentrations in groundwater samples 
collected from this monitoring well range from not detected (at a reporting limit of 
10 micrograms per liter [µg/L]) to 1,680 µg/L (see Figure H-3); hexavalent chromium was not 
detected in groundwater at any other location in central Parcel B. The Navy conducted a detailed 
investigation around well IR10MW12A in September 2002 to (1) identify the source(s) of 
hexavalent chromium, (2) delineate the extent of hexavalent chromium in groundwater, 
(3) evaluate site conditions, and (4) recommend possible future actions for hexavalent chromium 
in groundwater in central Parcel B. 

H2.2 SITE DESCRIPTION 

Section H2.2. l presents information about Building 123, which is likely to be the source of 
hexavalent chromium detected in groundwater at well IR10MW12A. Section H2.2.2 describes 
the geology and hydrogeology in the investigation area ( central Parcel B). 

H2.2.1 Building 123 

• 

Building 123 is a large (over 77,000 square feet) one-story wooden building. From 1944 to • 
1974, the Navy used this building for overhauling and storing submarine batteries and as an 
electroplating shop (PRC Environmental Management, lnc. 1996). Electroplating operations 
were carried out in a suite of rooms in the northern comer of the building (see Figure H-4); 
rooms in this area are identified as the electroplating room (Room 105), the acid tank room 
(Room 104), the laboratory (Room 102), and the spray room (Room 125). During 2002, Shaw 
Environmental & Infrastructure, Inc., formerly International Technology Corporation (IT Corp.), 
decontaminated the tanks and drain lines remaining in this area. 

In the battery shop, waste acids contaminated with lead and copper are presumed to have spilled 
onto the shop floor during the 30 years of operation. The waste acids drained into floor drains 
connected to the sewer system, which discharges into San Francisco Bay (Bay). Similarly, in the 
electroplating shop, spent electrolyte solution containing chromium, copper, lead, and tin are 
presumed to have spilled onto the shop floor and discharged to the storm sewer (WESTEC, lnc. 
1984). Cyanide wastes were also generated, but were disposed of separately in containers and 
transported to the landfill in Parcel E. 

A network of utility lines served the northwestern portion of Building 123, as shown on 
Figure H-4. The supply lines ran above grade underneath the building floor and at a depth of 
about 4 to 6 feet below ground surface (bgs) around the outside of the building. Freshwater lines 
encircle the northwest corner of the building. 
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Sanitary sewer lines drain out of the northwestern comer of the building in two directions: 
(1) northeast toward the Bay and (2) southwest along the short side of the building, until 
connecting with the line running behind the building under Lockwood Street. A 4-inch acid 
drain line runs under the electroplating and acid tank rooms at an undetermined depth. 

Connecting drains from Building 123 to the industrial drain line located in Lockwood Street 
were made of vitrified clay pipe; the extensions of these drains beneath Building 123 are 
possibly of similar composition. Drains in Building 123 have been inspected, cleaned, flushed, 
and then grouted in place with the associated cleared piping. Debris was also removed from 
trenches leading to the acid drain line system, and the trenches were steam-cleaned. The most 
recent of these waste consolidation activities were performed in 2002 (IT Corp. 2002). 

A storm sewer system network between Building 123 and Building 122 in IR-61 drains the open 
area northwest of Building 123; the closest storm drain line to monitoring well IR10MW12A is 
about 25 feet away. These drains feed into a larger storm drain line ( 18-inch diameter) running 
along Lockwood Street, parallel to the utility lines. During 1994 and 2002, the Navy conducted 
a geographical information system analysis of HPS storm drain, sewer, and fuel lines. Results of 
the analysis indicated that storm drain and sanitary sewer lines in this area were both below and 
above groundwater levels. The length of storm drain that runs parallel to the western side of the 
building, where well IR 1 0MW 12A is located, is set at a bottom-of-the-pipe depth of about 4 feet 
bgs on the northern end, sloping to about 8 feet bgs at the intersection of McCann and Lockwood 
Streets. The pipe was most likely laid in a gravel bed about 1 foot thick . 

The following potential sources of hexavalent chromium in well IRl 0MWl 2A are located 
outside and inside Building 123 (see Figure H-4): 

1. Loading Ramp. A heavy wooden loading ramp is outside the western side of the 
building; monitoring well IR 1 OMWl 2A is located a few feet from this ramp 
(see Figure H-2). The source of hexavalent chromium in this case would be a spill or 
spills that occurred during loading and unloading operations. There is no indication 
that tanks were located outside the building on the western sides. 

2. Concrete Vault. A 27-by-11-foot wide and 7-feet-deep concrete vault constructed 
below grade and flush with the shop floor is located in the southwestern comer inside 
the building. A drainage hole is on the floor of the vault in the northeastern comer; it 
probably drained directly to the storm drains outside the building. The vault may 
have held a dip tank that contained solvents or plating solutions. 

3. Tank/Acid Drain Line. The acid drain line runs westward from the electroplating 
tank inside Room 105, at an unknown depth. 

4. Brick Unit. A long, narrow rectangular brick structure that is about 2 feet high, 3 feet 
wide, and 18 feet long is located near the western wall inside Building 123, about 
17 feet from well IR 1 0MW 12A. The structure was used for dipping large steel 
plates. The bottom of the structure is concrete, with a crack running though it. Racks 
suspended in front of this structure were used when the plates were sprayed with zinc 
chromate primer. 
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H2.2.2 Geology and Hydrogeology 

Building 123 was built on top of the heterogeneous material brought in to fill the Bay near HPS. 
The fill material at HPS is usually made up of serpentinite-derived gravels and sand; however, as 
shown on boring logs included in Appendix H 1, fill material in this area also contains a sandy 
and silty clay. This clay appears to contain both organic and inorganic components resulting 
from Bay Mud and weathered serpentinite bedrock, respectively. 

The fill material reaches a maximum depth of about 40 to 50 feet bgs under Building 123, along 
the northeastern side, and overlies about 20 to 30 feet of Bay Mud and alluvial deposits, which 
overlie serpentinite bedrock (Dames and Moore 1943a, 1943b ). 

The water-bearing zone on the western side of Building 123 is made up of both the unconfined 
A-aquifer and the semiconfined or confined B-aquifer, which lies directly underneath the 
A-aquifer in this area; in other areas in Parcel B, the B-aquifer is separated from the A-aquifer by 
an aquitard of fine-grained Bay Mud material. The A-aquifer in Parcel B is made up of the 
heterogeneous fill material and, in some places, undifferentiated upper sands (that is, estuarine 
and alluvial sands overlying or interbedded with Bay Mud). The Artificial Fill material ranges in 
thickness from about 5 to 85 feet, increasing toward the Bay; the undifferentiated upper sands 
range in thickness from Oto about 15 feet. The B-aquifer is made up of coarse-grained materials 
interbedded with clays and silts. The B-aquifer ranges from O to about 45 feet thick, and is 
thicker in the western and central portions of Parcel B. 

Monitoring well IRIOMW12A, located about 15 feet west of Building 123, is screened from 3 to 
18 feet bgs in silty gravel of the A-aquifer. The well is about 450 feet from the Bay. 
Groundwater flows primarily to the north in this area, but flows northeast as it moves closer to 
the Bay, as shown on Figure H-5. Groundwater elevations are measured quarterly in about 
60 Parcel B wells as part of the remedial action monitoring plan (RAMP) program (Tetra Tech 
EM Inc. [Tetra Tech] 2003a). 

Utility and stonn drain lines in this area were laid in gravel beds. These lines are old and 
potentially leaky; therefore, they have the potential to act as preferential pathways for chemicals 
released in the study area. It would be more likely for the storm drain lines to serve as 
preferential pathways than for the utility lines, since the storm drain lines are deeper. Sections of 
both lines have been found to be below groundwater levels (see Section H2.2. l ). However, 
the quarterly RAMP groundwater elevation contour maps (see Figures 3, 4, 5, and 6 from the 
annual groundwater sampling report [Tetra Tech 2003a]) show no depressions near western 
Building 123 caused by leaking storm drain or sanitary sewer lines, or by their gravel beds. 
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H3.0 PREVIOUS INVESTIGATIONS 

This section discusses previous data collected in the investigation area, including groundwater 
samples collected from monitoring wells in the central portion of Parcel B (see Section H3.1) 
and wipe samples collected during 2002 inside of Building 123 ( see Section H3 .2); wipe samples 
were collected during decontamination of the plating tanks and drains that remain in the 
northwestern corner of the building. Section H3 .3 discusses soil samples collected in IR-10 
during the IR Program in 1988 and 1989 and during the remedial investigation (RI) in 1995. 

H3.1 GROUNDWATER SAMPLES 

Between 1989 and 1994, the Navy sampled monitoring well IR I 0MWI 2A for hexavalent 
chromium eight times, and hexavalent chromium sampling for this well was added to the RAMP 
program in the eighth quarter. Hexavalent chromium concentrations in this well ranged from a 
maximum of 1,680 µg/L (1994) to nondetect (at a reporting limit of IO µg/L) during the twelfth 
quarter sampling event in November 2002 (Tetra Tech 2003a). Figure H-3 shows the historical 
results for hexavalent chromium in this well. Concentration trends do not appear to show a 
correlation with the dry and wet seasons. Total chromium concentrations historically detected at 
well IR10MW12A have been similar to the hexavalent chromium concentrations; therefore, total 
chromium detected at this well is almost entirely hexavalent rather than trivalent chromium. 

Hexavalent chromium has not been detected in any other monitoring well in central Parcel B. 
Figure H-3 shows the locations of all monitoring wells in central Parcel B and the maximum 
reporting limits for each well; most of the wells have been sampled for hexavalent chromium 
three or more times. In October 2001, the Navy collected groundwater samples from six 
downgradient and crossgradient wells (see Figure H-3). The samples were analyzed for total and 
hexavalent chromium to aid in characterizing chromium in the area surrounding well 
IR10MW12A. Total and hexavalent chromium were not detected, at a reporting limit of 
10 µg/L, except at well IRI0MW12A. 

From December 2000 to March 2002, the Navy operated a soil vapor extraction (SVE) system in 
the northwestern portion of Building 123. The Navy monitored well IR10MW12A quarterly 
during Years 1, 2, and 3 of the RAMP program for chlorinated volatile organic compounds 
(VOC); however, no VOCs were detected in this well. The maximum concentration (410 µg/L) 
of trichloroethene detected in IR-IO during the RAMP (in November 2002) was in well 
IRI 0MW59A (location shown on Figure H-3). 

H3.2 WIPE SAMPLES 

During April and May 2002, dip tanks, hoods, and drain lines in the electroplating room 
(Room 105) and the acid tank room (Room I 04) on the northwest side of Building 123 were 
decontaminated. Wipe samples were collected from the exhaust ducts in these rooms and 
analyzed for the standard suite of metals, including hexavalent chromium, by APC Laboratories 
in Chino, California. Wipe samples were also collected from walls and duct openings in the 
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spray room (Room 125) and the laboratory (Room 102) on the west side of Building 123. The 
brick unit and the concrete vault, previously identified as potential sources of hexavalent 
chromium, are located in the spray room (see Figure H-5). 

Hexavalent chromium was detected on the wipe sample collected from the duct adjacent and 
north of the b1ick containment unit at 996 micrograms; less than 20 micrograms of hexavalent 
chromium was detected on the wipe samples collected from the brick unit itself and from other 
exhaust ducts in the spray room and electroplating room. These results indicate that the brick 
unit contained hexavalent chromium, and is likely a potential source of the hexavalent chromium 
observed in well IRI0MW12A. 

H3.3 SOIL SAMPLES 

Soil samples from borings in IR-10 were analyzed for total and hexavalent chromium during the 
IR Program in 1988 and 1989 and the RI in 1995. The concentrations of total chromium 
detected in soils from boring IR10MW12A ranged from 360 to 570 milligrams per kilogram 
(mg/kg). The Parcel B RI report (PRC Environmental Management, Inc. 1996) noted that the 
concentrations of total chromium in IR-IO soils did not indicate distributions significantly 
different from the distribution of chromium in fill material throughout Parcel B. 

Hexavalent chromium was detected in only one soil sample in IR-I 0, at a concentration 
of0.2 mg/kg. The sample was collected at 5.75 feet bgs from boring IRI0MWl3A2 
(see Figure H-3) in I 988. A soil sample was collected at 7.75 feet bgs from this boring, but was 
not analyzed for hexavalent chromium; hexavalent chromium was not detected (at a reporting 
limit of 0.1 mg/kg) in the samples collected at 0.75 and 2.75 feet bgs. Total chromium was 
detected at concentrations ranging from I 60 to 82 I mg/kg in these soil samples; however, as 
noted in the preceding paragraph, these concentrations are consistent with the levels found 
throughout Parcel B. The well (IR 1 0MWI 3A2) subsequently installed in the boring is screened 
from 25 to 40 feet bgs, much deeper than the soil sample with the detected result for hexavalent 
chromium. However, well IR 1 0MW13A 1, which was installed nearby at the same time, is 
screened from 5 to 20 feet bgs. Groundwater samples from well IR 1 0MW 13A 1 were collected 
and analyzed for hexavalent chromium once a year in 1989 through 1993, three times in 1994, 
and once in 2001; hexavalent chromium was not detected (at a reporting limit of 50 µg/L in 1989 
and at 10 µg/L at all other dates) in any of the samples. 

Boring IR 1OMW13A2 is located about 30 feet from a freshwater line and about 80 feet from 
stonn drains on the northern side of Building 123. The source of hexavalent chromium detected 
in the soil sample cannot be determined; however, there is no indication that it is related to 
hexavalent chromium detected at well IR 1 0MW 12A, about 260 feet to the southwest. It is 
possible that the detection represents a localized condition favorable to the oxidation of total 
chromium. The isolated detection and the low concentration, in addition to the nondetected 
results for hexavalent chromium in groundwater at well IRI0MW13Al, do not indicate a 
potential threat to the environment. 
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H4.0 HEXAVALENT CHROMIUM HYDROGEOCHEMISTRY AND REGULATORY 
CRITERION 

This section presents general infonnation taken from literature on the geochemistry and the 
oxidation-reduction chemistry of hexavalent chromium (see Section H4.1) and its regulatory 
criterion in saltwater (see Section H4.2). 

H4.1 HYDROGEOCHEMISTRY 

Chromium is most frequently found in the environment in the + 3 oxidation state (trivalent 
chromium or chromium III); the +6 oxidation state (hexavalent chromium or chromium VI) is 
usually an indicator of industrial activity. Hexavalent chromium tends to be soluble and 
therefore very mobile in the environment. Trivalent chromium, which is relatively nontoxic, 
tends to precipitate out and adsorb to soil particles; therefore, it is immobile in the environment 
(U.S. Environmental Protection Agency [EPA] 1994). 

Hexavalent chromium exists in soils as negatively charged chromate and dichromate ions (Cro/
and Cr20l-); as a result, it is found on positively charged sites on soil particles. Since the 
number of positive sites (usually iron and aluminum oxide surfaces) decreases with increasing 
pH, hexavalent chromium tends to be mobile at pH greater than 7. Moderate amounts of 
multivalent anions such as sulfate and phosphate can inhibit the adsorption of the chromate ions 
onto the soil surfaces; monovalent anions such as chloride and nitrate have little effect. 
Although hexavalent chromium is usually very mobile in soils, including alkaline soils, its 
migration can be significantly slowed by adsorption onto soil particles in soils that are high in 
iron and aluminum oxides or by reduction in clay soils that contain free iron and manganese 
oxides (EPA 1999). Iron and manganese are commonly measured in groundwater in natural 
attenuation studies as soluble ferrous iron (Fe II) and divalent manganese (manganese II); the 
reduction of hexavalent chromium results in insoluble ferric iron (Fe III) and manganese (IV) 
oxides. 

Hexavalent chromium can be reduced to trivalent chromium under nonnal soil pH and oxidation
reduction conditions, using soil organic matter, dissolved sulfides, or ferrous iron (found in 
magnetites in basalt and chert) as the electron donor. The reduction reaction in the presence of 
organic matter, which is probably the primary reducing agent in surface soils, proceeds at a slow 
rate at environmental pH and temperatures, and increases with decreasing soil pH; it may require 
years in natural soils (EPA 1999). The oxidation of trivalent chromium to hexavalent chromium 
has been observed in soils in the presence of oxidized manganese (manganese IV or Mn02); in 
batch tests, this process has been observed to take place over several months (EPA 1994). 
Trivalent chromium can also be oxidized by dissolved oxygen (DO), although this is less likely 
to be an important mechanism (EPA 1994). Trivalent chromium can also be found in 
groundwater when organic complexed trivalent chromium associated with industrial uses of 
chromium can complex with soluble organic ligands and remain in solution in soils (EPA 1999) . 
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Hexavalent chromium can be introduced into the environment by completely natural processes. • 
For example, trivalent chromium can be released from chromite-containing minerals in 
serpentinite by weathering and then oxidized to hexavalent chromium (Kent 2001 ). Although 
serpentinite is present at Parcel B, hexavalent chromium present at well IR 1 0MW 12A is most 
likely from manmade sources. 

H4.2 REGULATORY CRITERION IN GROUNDWATER 

The saltwater chronic, 4-day average criterion for hexavalent chromium is 50 µg/L (EPA 2002). 
This criterion would be applied to groundwater at the point of compliance or other entry points to 
the Bay (for example, at a stonn drain outfall). Since groundwater at Parcel B has no beneficial 
use as a drinking water (Tetra Tech 1997), the drinking water criterion (also 50 µg/L) does not 
apply. 

HS.O DA TA COLLECTION 

Sections H5.1 and H5.2 discuss the locations of the temporary sampling locations and sample 
analyses and the field investigation. Sections H5.3 and H5.4 present the laboratory and field data 
tables. 

H5.1 TEMPORARY SAMPLING LOCATIONS AND SAMPLE ANALYSES 

In 2002, the Navy conducted the investigation described in this document to further refine and 
delineate the extent of hexavalent chromium in groundwater around monitoring well 
IR 1 0MW 12A. Samples were collected from 10 temporary wells located near the potential 
sources and at other upgradient, crossgradient, and downgradient locations (see Figure H-4), as 
listed in the table below. 

Approximate 
Distance from 

Temporary Well Type/ Well lR10MW12A 
Well Rationale Location (feet) 

IR10BHG01 Potential Source Near concrete vault 60 

IR10BHG02 Potential Source Near brick unit 40 

IR10BHG03 Potential Source Near acid drain line from electroplating 70 
room 

IR10BHG04 Crossgradient Near storm drain 25 

IR10BHG05 Downgradient Near utility lines 45 

IR10BHG06 Downgradient In open area 75 

IR10BHG07 Downgradient In open area 110 

IR10BHG08 Downgradient Near utility lines 125 

IR10BHG09 Upgradient South of concrete vault 100 

IR10BHG10 Upgradient Southeast of concrete vault 150 
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As noted in the sampling and analysis plan (SAP) {Tetra Tech 2002), groundwater samples were 
collected from the temporary wells for the following analyses at an off-site laboratory (Curtis & 
Tompkins, Ltd.): 

• Hexavalent chromium 

• Total (trivalent and hexavalent) chromium 

• Alkalinity 

• Anions (chloride, nitrate, nitrite, orthophosphate as phosphorus, and sulfate) 

Groundwater from the temporary wells was analyzed in the field for the following well 
stabilization parameters: 

• Temperature 

• Specific conductivity 

• DO 

• pH 

• Oxidation-reduction potential (ORP) 

Groundwater samples collected from the temporary wells were also analyzed in the field for 
ferrous iron and manganese dioxide. 

The measurements for alkalinity, anions, DO, ORP, ferrous iron, and manganese dioxide helped 
to interpret the oxidation-reduction conditions in the area. 

Two soil samples were collected from boring IRIOBHG02 near the brick unit at depths of 2 and 
10 feet bgs (see Figure H-4); these samples were analyzed for hexavalent chromium and pH. 

The analytical methods are listed in the SAP (Tetra Tech 2002). 

H5.2 FIELD INVESTIGATION 

The following sections summarize temporary monitoring well installation (see Section H5.2.1) 
and groundwater sampling activities (see Section H5.2.2) performed during the investigation of 
chromium at Building 123. Field activities were conducted in accordance with procedures 
presented in the SAP (Tetra Tech 2002) between September 10 and 16, 2002, when SVE 
confirmation study field activities were being conducted . 
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HS.2.1 Temporary Monitoring Well Installation 

Ten temporary polyvinyl chloride groundwater monitoring wells were installed using 
Geoprobe® direct-push technology. The Geoprobe® drive-rods were advanced to a depth of 
about 3 feet below first-encountered groundwater, which ranged from 6 and 12 feet bgs. Once 
the drive-rods were driven to the appropriate depth, preconstructed monitoring wells were 
inserted through the drive-rods of the Geoprobe®. Once the well was inserted to the total depth 
of the boring, the drive-rods were removed, leaving the temporary monitoring well in place. The 
wells have been left in place, are accessible for future sampling activities, and are protected at 
the ground surface with traffic cones. Lithologic logs for each soil boring and monitoring well 
construction diagrams for each temporary monitoring well were entered into the HPS database 
and are presented in Appendix HI. Each temporary groundwater monitoring well location was 
surveyed, and the coordinates were entered into the database. 

HS.2.2 Temporary Monitoring Well Groundwater Sampling 

During September 2002, the Navy purged and sampled each of the IO temporary groundwater 
monitoring wells in accordance with standard operating procedure No. 010 presented in the SAP 
(Tetra Tech 2002). The stabilization parameters, including temperature, specific conductivity, 
pH, DO, and ORP, were measured with a YSI 556 MPS flow-through cell water quality meter 
and recorded on well sampling sheets. Once water quality parameters were stable, groundwater 

• 

samples for total and hexavalent chromium were collected in separate I-liter polyethylene bottles • 
and shipped to the off-site laboratory (Curtis & Tompkins, Ltd.) for analysis. Groundwater 
samples for total (trivalent and hexavalent) chromium were filtered in the field through a 0.45-
micron filter. Groundwater samples for hexavalent chromium were not filtered in the field; 
samples for hexavalent chromium analysis are filtered in the laboratory as part of the routine 
sample preparation procedure for this analysis. Groundwater samples from each well were also 
analyzed in the field for ferrous iron and manganese dioxide using a Hach color disc field-test 
(Model IR- l 8C) and a Hach pocket colorimeter. 

H5.3 LABORATORY DATA PRESENTATION 

Table H-1 presents the results for groundwater samples analyzed for metals, alkalinity, and 
anions by the off-site laboratory. All of the data were validated in accordance with data 
validation guidelines for HPS (Tetra Tech 2001 ). Some results were estimated, and no results 
were rejected. All of the results for total and hexavalent chromium in groundwater samples 
collected from the temporary wells were nondetected at a reporting limit of IO µg/L. Data 
validators qualified low concentration results for total chromium as nondetected (U I) for two 
groundwater samples, due to laboratory blank contamination. 

Table H-1 also presents the results for two soil samples collected from boring IRI 0BHG02 at 2 
and IO feet bgs; these samples were analyzed for hexavalent chromium and pH by the off-site 
laboratory. Hexavalent chromium was not detected in either sample, at a reporting limit of 
0.06mg/kg. • 
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TABLE H-1: LABORATORY ANALYTICAL RESULTS 
Appendix H, Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

Sampling Location: IR10BH601 IR10BHG02 IR10BHG03 IR10BHG04 

Metals 

10 U 10 U 10 U Hexavalent Chromium 

Total Chromium 

Alkalinity 

---------------
10 U 

10 U1 

········-············· -------
Alkalinity, Total (as CaC03) 

Bicarbonate 

Carbonate 

10 U 10 U 10 U 

240,000 280,000 390,000 

240,000 280,000 390,000 

1,000 U 1,000 U 1,000 u 
········--·· ·················-··············-······------------

Hydroxide (as CaC03) 

Anions 

Chloride 

Nitrate 

Nitrite 

1,000 U 

48,000 

50 U 

50 U 

1,000 U 

100,000 

50 U 

50 U 

1,000 u 

430,000 

50 u 
50 u 

-----··-·-·-·· -------···-- ... ---·····---··----·--·-- ·-------····------------

Orthophosphate (as phosphorus) 

Sulfate 

-------- ····-·-··-······ 

Metals 

200 U 200 u 
110,000 140,000 

......... ···············------------

370,000 
..... ·-·····--· .. -· .. ··· 

370,000 
-··-·····-·····-·····-·······-

1,000 u 
···---·-···-····-···-··--

1,000 u 
_., ______ ,, ________ , ..... _ ... ,_ .. , .... 

530,000 

50 u 
50 u 

·····-··-------····-·-·-

200 u 
190,000 

-··-·--·····- -····-··-

IR10BHG09 
(Field IR10BHG02 

IR10BHG05 IR10BHG06 IR10BHG07 IR10BHG08 IR10BHG09 Duplicate) IR10BHG10 (2 feet bgs) 

IR10BHG02 
(10 feet 

bgs) 

Matrix: Water (µg/L) 

10 U 10 U 
10 U1 10 U 

"""•••www, • n••--••-•••-•--•-•-••••--••-••••• 

250,000 230,000 

250,000 230,000 

1,000 u 1,000 u 

10 U 

10 U 

41,000 

35,000 

10 U 

10 U 

85,000 

77,000 

10 U 

10 U 

490,000 

490,000 

10 U 

10 U 

390,000 

390,000 

5,500 7,400 1,000 U 1,000 U 

10 U 

10 U 

360,000 

360,000 

1,000 U 
-------------------------------------··-············-·· 

1,000 u 1,000 u 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 

390,000 130,000 7,700 4,400 640,000 430,000 470,000 

90 50 u 40 J 50 J 50 U 50 U 11 0 

50 u 50 u 50 U 50 U 50 U 50 U 50 U 
--------------------

200 u 200 u 120 J 11 0 J 11 0 J 200 U 200 U 
..... ,., ..................... ,_ ................ ,_, ___ --------------------------------·································--······-··---------

450,000 160,000 7,000 5,900 170,000 130,000 180,000 

Matrix: Soil (mg/kg) 
---·------·-----------------------················-·············· 

............... ,.,_, ______ --------------------- .... ··•·········---·· -----

0.06 U 0.06 U Hexavalent Chromium 

pH 
____________ ................ , ................................... , ____________ _ 

... ············-· -------------
pH 8.2 7.9 

Notes: 

Not applicable 

µg/L Micrograms per liter 

bgs Below ground surface 

J Estimated result 

mg/kg Milligrams per kilogram 

U Not detected 

U1 Qualified as not detected due to blank contamination 
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HS.4 FIELD DATA PRESENTATION 

Table H-2 presents the well stabilization, ferrous iron, and manganese dioxide data m 
groundwater samples collected in the field at each temporary well. 

H6.0 DA TA EVALUATION 

This section summarizes the investigation results and other supporting data and information and 
discusses the potential sources of hexavalent chromium at IR I 0MWI 2A (see Section H6. l ), its 
extent in groundwater (see Section H6.2), the possible fate and transport of hexavalent chromium 
in the investigation area (see Section H6.3), and the evaluation of concentration trends 
(see Section H6.4). 

H6.1 POTENTIAL SOURCES 

Data were collected during this investigation at three potential sources: the vault, the brick tank, 
and the acid drain line from the tank in Room 105. A temporary well was not installed near the 
fourth potential source-the loading ramp-because that is the location of well IR 1 0MW I 2A. 
None of the three was implicated as the source of the hexavalent chromium in groundwater. 

Although the brick tank had been identified as the most likely potential source, hexavalent 
chromium was not detected in water collected from temporary well IR IOBH G02 (3 feet east of 
the unit) or in the soil sample collected from the temporary well boring at 2 and 10 feet bgs. 

Hexavalent and total chromium were also not detected ( at reporting limits of 10 µg/L) in the 
groundwater samples collected from temporary wells located near the two following other 
potential sources: 

• Well IRI 0BHG0l, located near the concrete vault in the comer of the building 

• Well IRI0BHG03, located between well IRI0MW12A and the acid drain line that 
runs from the plating room 

As a result, the fourth potential source-the wooden loading ramp-was implicated. The ramp 
is along the outside of Building 123, about 5 feet from well IRIOMWl2A. This well remains the 
only location with detected results for hexavalent chromium in groundwater at central Parcel B, 
and loading docks are common sites of spills. A larger spill of chromic acid may have occurred 
at one time or a number of smaller spills may have occurred during routine loading and 
unloading operations on the ramp . 
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TABLE H-2: FIELD MEASUREMENTS AND ANALYTICAL RESULTS, SEPTEMBER 16, 2002 
Appendix H, Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

Parameter 
·································--'"··--· 

Depth to Oxidation-
Water Specific Dissolved Reduction Ferrous 

Sampling (feet below Total Depth Temperature Conductivity Oxygen Potential Iron Manganese II 
Location TOC) (feet bgs) (OC) (mS/cm) pH (mg/L) (mv) (mg/L) (mg/L) 

MATRIX: WATER 

IR10BHG01 12.84 17.1 16.84 0.574 7.48 5.65 96.5 0.2 0.7 

IR10BHG02 13.14 16.9 16.43 0.867 7.25 1.28 75.4 0.3 0.7 
··················-··········-·--------· 

IR10BHG03 12.81 17.1 16.33 1.784 7.66 1.39 77.8 0 0.5 

IR10BHG04 6.34 12.4 18.83 1.886 7.63 5.15 65.1 0.2 1.9 

IR10BHG05 6.03 12.1 20.28 0.785 8.21 3.92 122.5 0.4 0.5 

IR10BHG06 6.58 11.4 20.97 1.032 7.74 0.29a 83.7a 0.5 0.3 

IR10BHG07 3.99 12.0 F 21.55 0.107 8.46 2.9 112.1 0.6 11 

IR10BHG08 4.79 10.4 21.73 0.085 8.19 4.5 101 0.2 1.9 

IR10BHG09 7.64 12.0 19.81 2.847 7.22 5.35a -30.1a 0.2 1.3 
--······-······· . 

IR10BHG10 7.49 11.9 20.40 2.019 7.21 1.15 15.7 0.4 2.2 

Notes: 

a The data appear to be inconsistent; flow-through cell meter may have been calibrated improperly or malfunctioned. 

bgs Below ground surface 
mg/L Milligram per liter 

mS/cm Millisiemen per centimeter 

mv Millivolt 

TOG Top of casing 
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H6.2 EXTENT IN GROUNDWATER 

The nondetected results for hexavalent chromium detected during this investigation have further 
localized the extent of a potential "plume" of hexavalent chromium in groundwater around well 
IR I 0MWI 2A. The nondetected results in groundwater from the downgradient temporary wells 
(IRI0BHG05, IRI0BHG06, IRI0BHG07, and IR10BHG08) demonstrate that it is unlikely that 
hexavalent chromium is being transported to the Bay through the fill material and sands of the 
A-aquifer. 

Two crossgradient temporary wells, IRI 0BHG04 and IRI 0BHG02, have bounded the potential 
plume to within about 30 feet to the northwest and 30 feet to the northeast of monitoring well 
IR10MW12A. 

Upgradient temporary wells IRI0BHG09 and IRI0BHGI0 located behind (south) Building 123 
have bounded the plume to the back of the building (southwestern side). 

The Navy did not install crossgradient temporary wells in the area southwest of well 
IRI0MW12A, where the wooden ramp slopes down to the ground. 

H6.3 FATE AND TRANSPORT 

The fate and transport of hexavalent chromium in the environment can be influenced by a 
complex variety of factors. The lack of detected results, both during this investigation and 
historically, in any monitoring wells in the area and out toward the Bay indicates that hexavalent 
chromium most likely has only a limited transport away from the area immediately surrounding 
well IRI0MW12A. 

Hexavalent chromium may have been nondetected in the temporary wells surrounding well 
IRI 0MW12A because of one of the following scenarios: 

I. A preferential pathway for hexavalent chromium is not in the path of the temporary 
wells sampled during the investigation. 

2. A physical barrier prevents the migration of hexavalent chromium from well 
IR10MW12A. 

3. A chemical barrier reduces hexavalent chromium to trivalent chromium at a short 
distance from well IR10MW12A. 

As noted in Section H2.2.2, the quarterly RAMP groundwater elevation contour maps have not 
shown any depressions that indicate groundwater in the area is following a preferential pathway, 
either through leaks in the storm drain or sanitary sewer lines or through their gravel beds (refer 
to Section H2.2. I for a description of the storm drain and utility lines). Scenarios 2 and 3 are the 
most likely to occur based on historic and current data. 
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As noted in Section H2.2.2, the lithology of the borings for the temporary wells shows that the 
fill material has clay constituents, as do many of the boring logs for the monitoring wells 
previously installed in the area (see Appendix HI). The sandy, silty clay appears to be derived 
from both Bay Mud, which contains organic matter, and serpentinite bedrock, which is high in 
iron and manganese. The clay may be slowing the migration of hexavalent chromium by the 
following physical and chemical processes: 

I. Groundwater has a limited migration through the porous fill material because of the 
low conductivity of the clay 

2. Hexavalent chromium is likely'reduced to trivalent chromium by the electron donors 
(the iron and manganese and organic matter) present in the clay 

3. Fine-grained materials immobilize the reduced chromium by providing a large 
surface area for adsorption 

The boring log for well IR I 0MWl 2A shows gravel, silt, and sand to the bottom of the boring at 
a depth of 20.5 feet bgs, but no clay (see Appendix HI). These coarse-grained materials may 
have been put in place during the construction of Building 123 and emplacement of the sanitary 
sewer and freshwater pipes (see Figure H-4). The permeable areas filled with these materials 
may be acting as a repository for the hexavalent chromium, with surrounding clay preventing its 
migration. Utility line corridors with gravel beds are most likely too shallow to act as 

• 

preferential pathways for the migration of hexavalent chromium to outside areas. Farther to the • 
west, clay may also prevent hexavalent chromium from reaching the deeper storm drain lines 
(bottom of the gravel bed is estimated at 8 to 9 feet bgs). 

As shown in the following table, the oxidation-reduction results from groundwater samples 
collected from the temporary wells indicate that conditions at Building 123 are favorable for the 
reduction of hexavalent chromium to trivalent chromium, with high concentrations of manganese 
dioxide, ferrous iron, and DO. 

Indicator Parameter 
Alkalinity 
Anions 

Chloride 
Nitrate/nitrite 
Orthophosphate (as phosphorus) 
Sulfate 

Dissolved oxygen 
Ferrous iron 
Manganese dioxide 
Oxidation-reduction potential 
pH 

Notes: 

(+) 

(-) 

H 
(0) 

Increases mobility 

Decreases mobility 

Greatly decreases mobility 

No effect 
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Level Found in 
Temporary Wells 

Moderate (most wells) 

Moderate to high 
Low 

Moderately high (3 wells) 
Moderate (most wells) 

Low to moderate 
Moderate 
Very high 

Low to moderate 
7.2 to 8.5 

H-20 

Effect on Hexavalent Chromium 
Mobility at that Level 

(-) 

(0) 
(0) 
(+) 
+ 
(-) 
(-) 
(--) 
(-) 
(+) 
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Other factors not listed above also influence the mobility of hexavalent chromium in the vicinity 
of well IRl 0MWl 2A. Historical results from the HPS database for soil samples collected in 
IR-10 show high concentrations of iron ( average over 30,000 mg/kg) and manganese ( average 
over 1,000 mg/kg). The elevated concentrations of iron and manganese in the area may be due 
to chert in the fill material as well as from the serpentinite-derived clay. 

The borings drilled in IR-10 during the SVE confirmation study (Tetra Tech 2003b ), which was 
performed concurrently with the field work for this investigation, had high levels (about 
5 percent) of total organic carbon. This confirms that organic matter for the reduction of 
hexavalent chromium is available in the subsurface soil in the area. 

In summary, the conditions encountered in the vicinity of well IR10MW12A indicate that 
hexavalent chromium will not migrate toward the Bay. 

H6.4 EVALUATION OF CONCENTRATION TRENDS 

The concentration trends of hexavalent chromium in well IR 1 0MW 12A have varied since this 
well was first sampled. The high concentrations of hexavalent chromium detected in 1994 
(see Figure H-3) may indicate that site conditions changed at that time, causing a release of 
hexavalent chromium from the underground source into groundwater. The cause of the 1994 
release cannot be specified, and may have been due to changing physical or chemical conditions. 
For example, a new groundwater pathway may have been created that year due to a high 
groundwater elevation or a pipe that finally rusted through. 

After the high concentrations detected in 1994, well IR 1 0MW 12A was not sampled for 
hexavalent chromium again until 2001, when it was incorporated into the RAMP program. Since 
2001, it has been sampled for hexavalent chromium six times, exhibiting a generally decreasing 
trend; the most recent result (November 2002) was nondetected (at a reporting limit of 10 µg/L). 
During 2003 (Year 4 of the RAMP program), the well will continue to be sampled for hexavalent 
chromium quarterly. 

H7.0 CONCLUSIONS AND RECOMMENDATIONS 

The absence of detected results for chromium in the 10 temporary wells located up-, down-, and 
cross gradient of monitoring well IR 1 0MW 12A indicates that hexavalent chromium in 
groundwater is localized around IRI0MW12A, and does not presently pose a threat to the Bay. 
Hexavalent chromium does not appear to have migrated toward the Bay, either downgradient 
through the Artificial Fill of the A-aquifer, crossgradient to the storm drain to the west of well 
IR 1 0MW 12A, or through the shallower gravel beds and pipes of the nearby utility lines. In 
addition, hexavalent chromium concentrations detected in well IRI 0MWl 2A have been 
decreasing during the past year, from 380 µg/L (March 2002) to nondetected at a reporting limit 
of 10 µg/L (November 2002) . 
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Since chromium was not detected in the temporary we11s located near the potential sources inside 
Building 123, the probable source of hexavalent chromium may be a spill or spills from the 
wooden loading dock and ramp outside the building. Gravel, silt, and sand to 20.5 feet bgs noted 
in well IRJOMWJ 2A was probably em placed during construction of the building and installation 
of its associated utility lines, and may be acting as a repository for hexavalent chromium. The 
lithology of the temporary well boring logs shows that soil in the investigation area mostly 
consists of clay materials (see Appendix H 1 ). Clay may be acting as a physical and chemical 
barrier to the migration of hexavalent chromium from the area immediately surrounding well 
IR10MW12A. 

The Navy recommends that monitoring well IR 1 0MWl 2A continue to be monitored quarterly 
for hexavalent chromium in 2003, during Year 4 of the RAMP program. Because hexavalent 
chromium does not appear to pose a threat to ecological receptors in the Bay and concentrations 
have decreased during 2002 to nondetected, no other further actions are recommended. 
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• m Tetra Tech EM Inc. 
Log of Boring: IR10BHG01 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/12/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/12/02 
Logging Consultant: TETRA TECH EMI Location: IR10 Boring Depth (feet bgs): 15.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.36 Boring Diameter (inches): 0.75 

....J UJ 
<( z en 

<.? 
a.. 

i=' > - I- ....J 
~ a::: ~ z UJ 0 UJ > UJ UJ >- ::, g ....J ....J 

~ 
I- a::: 0 ~ UJ 

~ 0 DESCRIPllON 
~ UJ a.. ....J 

0 UJ 
I > ....J ~ a::: I en 
I- UJ 0 s: a.. UJ a.. en 
a.. > 0 0 ~ ~ i <( 0 
UJ ii UJ ....J <( > a::: en 
0 0 a::: en en 0 <.? ::, 

Ground Surface 
0 36 IR10BHG001 

~ SM 
~Concrete 

/2 
1-

'/.'/. CL 
ML 

~SILTY SAND; light brown (SYR 5/6) 
2-

3-

I 
CL 

1/ 
4 48 

SIL TY CLAY with rod< fragments 

s-
CLAYEY SILT; ohve gray (SY 4/2), stiff 

5-

7-

I 
CLAYEY SILT; pale olive (10Y 6/2) 

8 41 CLAY; ohve gray (SY 3/2); non-plastic 

g-
SIL TY CLAY; yellowish gray (SY 7/2) 

10-

• 
11-

■ 
CLAY; olive gray (SY 312); moist to wet 

12 ¥ 

13- I 14-

15 
Total depth of bonng a 15 feet 

15-

17-

rn-

19-

20-

21-

22-

2r 

24-

2s-

25-

21-

28-

29-

30-

31-

32-

33-

• 34-

35-

Date Page 1 of 1 



m Tetra Tech EM Inc. 
Log of Boring: IR10BHG02 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/13/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/13/02 
Logging Consultant: TETRA TECH EMI Location: IR10 Boring Depth (feet bgs): 15.00 • Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.40 Boring Diameter (inches): 1.75 

....J 
~ 

w 
<l'. Cl) D... 

i==' > z I- ....J C) 
~ w 0::: z w 0 

w w >- ::> g > ....J ....J DESCRIPTION '=- I- 0::: 0 :a: w 
S2 0 ~ w u w D... ....J 

I: > ....J ~ 0::: ::c Cl) 

I- w 0 ~ D... w D... Cl) 
a. > u 0 :a: :a: I- <t u 
w er w ....J <l'. > <l'. a::: Cl) 
a 0 a::: Ill Cl) 0 ~ C) ::> 

0 38 
Ground Suriace 

IR10BHG010 

,- II 
CL 

l"'concrete / 
2-

IR10GBrus 
SIL TY CLAY; olive gray (5Y 3/2). moderate brown mixture 

3-

11111 

ML 

4 48 CLAYEY SILT; olive gray, stiff 

5- ,. CL 

SIL TY CLAY; pale olive. low plasticity 
5-

7- • 8 48 • 9-

,a-
IR10GB046 

■ ,,- 'SZ 

12 
0 

13- No recovery 12' to 15' • 14-

15 
Total depth of boring= 15 feet 

rn-

17-

18-

19-

20-

21-

22-

23-

24-

25-

25-

27-

28-

2a-

30-

31-

32-

33-

34-

35- • Date Page 1 of 1 



• m Tetra Tech EM Inc. 
Log of Boring: IR10BHG03 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/13/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/13/02 
Logging Consultant: TETRA 1ECH EMI Location: IR10 Boring Depth (feet bgs): 15.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.19 Boring Diameter (inches): 1.75 

_J w 
<( z (f) 

('.) 
0.. 

i=' > I- _J 

~ 0:: z w 0 w > w w >- ::, g _J _J 

~ 
I- 0:: 0 ~ w 

~ 0 DESCRIPTION 
~ w 0.. _J 

(..) L.LJ 
I > _...J e:, 0:: I (f) 

I- w 0 s: 0.. w 0.. (f) 
0.. > (..) 0 ~ ~ i <( (..) 
w 0:: w _J > 0:: (f) 
0 0 0:: a:i (f) 0 ('.) ::, 

Ground Surface 
0 24 IR10BHG009 

SM 
""'Concrete /-1-

2-
ML 

""--SILTY SAND; hght brown (5YR 5/6) / 
3-

4 48 
CLAYEY SILT; olive gray (5Y 4/1 ), stiff 

5-

I 
CL \CLAYEY SILT; pale olive with fine gravel 

I e-

7-
CLAYEY SILT; olive gray 

8 48 ML SIL TY CLAY; pale olive 

I g-
\ Color change to olive gray and light brown 

10-

2 
CLAYEY SILT; non-!)lastic 11-

• 12 
36 

I 
CL 

13- CLAY; olive green; low plasticity 

14-

15 
Total depth of boring = 15 feet 

15-

17-

18-

19-

20-

21-

22-

23-

24-

25-

2e-

27-

28-

29-

30-

31-

32-

33-

• 34-

35-

Date Page 1 of 1 



Date 

m Tetra Tech EM Inc. 

Logged By: J. MEDLEY 
Logging Consultant: TETRA TECH EMI 
Drilling Company: PRECISION 

..J 

~ z r=-w a:: 
>-

Cl) 
I-z 

..J 
w 
> 

0 
0 

Log of Boring: IR10BHG04 

Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 
Location: IR10 

Ground Surface Elevation (feet MSL): 9.61 

w 
0.. 

~ 

Drilling Method: GEOPROBE 
Boring Started: 09/13/02 

Completed: 09/13/02 
Boring Depth (feet bgs): 12.00 

Boring Diameter (inches): 0.75 

w w ::, 
!!:, f- a:: 0 ;?; 

g ~ w 
0.. ..J 

..J 

(.) 

I 
0.. 
<( 
0:: 
0 

..J 

6 DESCRIPTION w (.) 
I w > s: I- 0 
0.. > (.) 0 w ii: w ..J 
0 0 0:: co 

0 48 

1-

2-

r 

4 24 

5-

5-

7-

8 29 

g-

10-

11-

12 

1r 

14-

15-

15-

17-

1e-

19-

20-

21-

22-

23-

24-

25-

25-

27-

28-

29-

30-

31-

32-

33-

34-

35-

w 
..J 
0.. 
~ 
<( 
Cl) 

IR10BHG002 

0.. 0:: 
w 

~ i 

I • I■ 

Cl) 

Cl) 
(.) 
Cl) 
::, 

CL 

GM 

Ground Surface 

Asphalt at surtace; CLAY: moderate reddish brown (10R 4/6) 

Color change to dar1< yellowish brown (10YR 4/2) 

SILTY CLAY 

SIL TY CLAY: pale green (10G 6/2) 

GRAVELLY SILT 

~ 14-,',1---...,,,..-CL ---1-.1'-... 

1

_ I , Becomes wet I CLAY; dar1< greenish gray (5GY 4/1 ). low plasticity 

Total depth of boring= 12 feet 

Page 1 of 1 
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Log of Boring: IR10BHG05 m Tetra Tech EM Inc. •~--~ 
Logged By: J. MEDLEY 

Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 

Drilling Method: GEOPROBE 
Boring Started: 09/13/02 

Completed: 09/13/02 

• 

• 
Date 

Logging Consultant: TETRA TECH EMI 
Drilling Company: PRECISION 

__J 

<! 
t=' > 
LJ.J Ct'. 
LJ.J LJ.J 

~ 
I-
~ 

I LJ.J I- > a.. 
LJ.J i:i: 
0 0 

0 

1-

2-

r 

4 

5-

6-

7-

8 

g-

10-

11-

12 

1r 

14-

15-

rn-

17-

1e-

19-

20-

21-

22-

23-

24-

25-

26-

27-

29-

29-

30-

31-

Jr 

33-

34-

,s-

[ en 
I-z 

ii: ::J 
0 

LJ.J 0 
e5 s: 
(.) 0 
LJ.J __J 

0:: Ill 

29 

48 

48 

Q 
LJ.J 
__J 

a.. 
~ 
<! 
en 

__J 

LJ.J 
> 

~ LJ.J a.. __J 

e::, ffi 

~ i 

'SZ 

Location: IR10 

Ground Surface Elevation (feet MSL): 9.60 

Boring Depth (feet bgs): 12.00 

Boring Diameter (inches): 1.00 

(9 
0 
__J 

0 
I 
a.. 
<! 
Ct'. 
(9 

LJ.J 
a.. 
~ 
__J 

6 en 
en 
0 
en 
::J 

:0n_:6Q, GP 

DESCRIPTION 

Ground Surface 

.~,.,~-=:ii$ 
~

1

~~%r-cc:i:°L-,i'~Asp~ha~lt!at~su~rf~ace'.=:.'.; G~RA'!:'!._V~EL::_: ~pa~le~g~r•'!.,_Y ___________________ _,,.,..___. 

1:8 SIL TY CLAY; moderate reddish brown (10R 4/6) 

1""'- CLAY; moderae brown (5Y 4/4) 

ML 

~

\SAND; moderate olive brown / 

SAME AS ABOVE ~----
1';11~~, o!#','-'1---,0;::-:H-,---;.I\ CLAYEY SILT: grayish green (10GY 5/2) 

Ip I \sAMEASABOVE I :~ ,.__ ___________ __J 

½"JVJ't; CLAY: dark greenish gray (5GY 4/1) 
✓,,;-/p;-/;t,// 
.4-/¢.,4,,f}fh 

Total depth of bonng = 12 feet 

Page 1 of 1 



m Tetra Tech EM Inc. 
Log of Boring: IR10BHG06 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/13/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/13/02 • Logging Consultant: TECTRA TECH EMI Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 10.04 Boring Diameter (inches): 1. 75 

....J w 
<( 

2-
Cf) 0.. 

~ > t- ....J ('.) 
~ w 0::: z w 0 

w w >- :::) g > ....J ....J 

~ 
t- 0::: 0 ~ w 

~ 0 DESCRIPTION 
~ w u w 0.. ....J 

I > ....J ~ 0::: I Cf) 

t- w 0 s: 0.. w 0.. Cf) 
0.. > u 0 ~ ~ !;j: <( u w ii'. w ....J <( > 0::: Cf) 
0 0 0::: Cil Cf) 0 s: ('.) :::) 

Ground Surface 
0 43 IR10BHG004 

11111111 
ML 

1-

I 
CL Asphalt at surface; SILT; moderate yellowish brown with rock fragments __,,. 

2-
SIL TY CLAY; light olive gray (SY 512) 

3-

4 43 

5- • 5-
2 • y-

8 34 • 9-

10-

■ 11-

IW/#/4 
12 

Total depth of boring = 12 feet 

13- • 14-

15-

15-

17-

1s-

19-

20-

21-

22-

23-

24-

25-

25-

21-

2s-

29-

30-

31-

32-

33-

34-

35- • Date Page 1 of 1 



• m Tetra Tech EM Inc. 
Log of Boring: IR10BHG07 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/13/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/13/02 
Logging Consultant: TETRA TECH EMI Location: IR10 Boring Depth (feet bgs): 11.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 10.1 O Boring Diameter (inches): 1. 75 

_J w 
<! z Cl) 

(.9 
a.. .=- > I- _J 

~ w 0:: z w 0 
w w >- ::::> g > _J _J 

!::, I- 0:: 0 ~ w 
~ 0 DESCRIPTION 

~ w a.. _J 
u w 

I > _J e:. 0:: I Cl) 

I- w 0 ~ a.. w a.. Cl) 
a.. > u 0 ~ ~ i <! u 
w O'. w _J <! > 0:: Cl) 
0 0 0:: co Cl) 0 (.9 ::::> 

Ground Surface 
0 46 IR10BHG005 1• CL 

Asphalt at surface; SIL TY CLAY; olive black (5Y 211) 1-

1111111 
ML - _,., 

2-

■ 
CL "'-SILT; low plasticity / 

3-

SILTY CLAY; moderate olive brown (5Y 4/4) to light olive (10Y 5/4) 4 24 • 5-
GRAVELLY SILTY CLAY; dark yellowish brown (10YR 4/2) 

e-

I 'SZ 
7-

GRAVELLY SILT CLAY; wet 
8 24 

~ 9-

10- No recovery 9'-11' 

11 
Total depth of boring a 11 feet • 12-

13-

14-

15-

1e-

17-

1e-

19-

20-

21-

22-

23-

24-

25-

2e-

21-

2e-

29-

30-

31-

32-

3r 

• 34-

,s-

Date Page 1 of 1 



Date 

m Tetra Tech EM Inc. 

Logged By: J. MEDLEY 
Logging Consultant: TETRA TECH EMI 
Drilling Company: PRECISION 

...J 

r=- ~ z 
tJ:j UJ >-
~ !z ffi 
I 
f
c.. 
UJ 
0 

UJ > 
> 0 
~ ~ 
0 0:: 

Cf) 
fz 
:::::>· 
0 
0 

~ 
0 
...J 
co 

g 
UJ 
...J 
c.. 
~ 
<t'. 
Cf) 

o-+....-lf-48-+---+-I-R_10_B_HG_0_06----I 

4-+,H-t-,,48:-+---1 

5-

a-+,t-1-t-,,30:-+---1 

g-

11--t-'~-l-----l 

1a-

...J 
UJ 

~ Gi 
c.. ...J 
c.. 0:: 

UJ 

~ i 

('.) 
0 
...J 

0 
I 
c.. 
<t'. 
0:: 
('.) 

Log of Boring: IR10BHG0B 

Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 
Location: IR10 

Ground Surface Elevation (feet MSL): 10.03 

UJ 
c.. 
~ 

Drilling Method: GEOPROBE 
Boring Started: 09/13/02 

Completed: 09/13/02 
Boring Depth (feet bgs): 11.00 

Boring Diameter (inches): 1. 75 

...J 

0 DESCRIPTION 
Cf) 

Cf) 
0 
Cf) 
:::J 

ML 

CL 

Ground Surface 

Asphall al surface; SILT; dar1< greenish gray 

CLAYEY SILT; moderale olive brown (5Y 414) 

SITL Y CLAY; olive gray (5Y 3/2) 

Color change lo dar1< yellowish brown (10YR 4/2) 

CLAY; dark greenish gray (5G 4/1 ). wet 

Tolal depth of boring= 11 feet 

Page 1 of 1 
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Log of Boring: IR10BHG09 m Tetra Tech EM Inc. •---~ Logged By: J. MEDLEY 
Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 

Drilling Method: GEOPROBE 
Boring Started: 09/13/02 

Completed: 09/13/02 

• 

• 
Date 

Logging Consultant: TETRA TECH EMI 
Drilling Company: PRECISION 

_J 
<( z i="" > 

UJ 0:: 
UJ UJ >-
!:=. I- 0:: 

~ UJ 
I UJ > 
I- > 0 
Cl. (.) 
UJ ci: UJ 
0 0 0:: 

0 36 

1-

2-

r 

4 48 

5-

(/) 
I-z 
:::, 
0 
(.) 

s: 
0 
_J 

CJ 

Q 
UJ 
_J 

Cl. 
~ 
<( 
(/) 

IR10BHG007 

_J 

UJ 
> 

~ UJ 
Cl. _J 

e:, ffi 

~ i 

(.!) 
0 
_J 

(.) 

:i: 
Cl. 
<( 
0:: 
(.!) 

wa 

Location: IR10 Boring Depth (feet bgs): 12.00 

Boring Diameter (inches): 1. 75 Ground Surface Elevation (feet MSL): 10.41 

UJ 
Cl. 

/'.: 
_J 

0 
(/) 

(/) 
(.) 
(/) 
:::, 

CL 

ML 

DESCRIPTION 

Ground Surface 

Asphalt at surface; SAND with GRAVEL; fine to coarse 

.....__c_LA_Y_; p_a_Ie_oI_ive_(_61_2J ________________________ ~_,.,.,. 

5-

7- I 
CL 1"""- CLAYEY SILT 

SIL TY CLAY; lighl brown 

2 ~ 0._ 
1"""-Color change to olive gray (5Y 5/2) /. 8 0 

g-
No recovery 8'-12' 

10-

11-

12 
Total depth of boring= 12 feet 

13-

14-

15-

15-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

31-

3r 

3r 

34-

35-

Page 1 of 1 



Date 

m Tetra Tech EM Inc. 

Logged By: J. MEDLEY 
Logging Consultant: TEffiA TECH EMI 
Drilling Company: PRECISION 

-' 
<1'. z (2 r=- > -

LU 0:: ~ z: 
LU LU >- ::) 

'=- I- 0:: 0 
~ LU (.) 

I LU > 
$ I- > 0 

0.. 0 0 
LU ii'. LU -J 
0 0 0:: co 

-' 
LU 

g > 
~ LU 
0.. -' LU 
~ 0:: -' 

0.. LU 
~ ~ I-
<1'. > <1'. 
Cl) 0 s: 

0 29 IR10BHG008 

1-

2-

3-

4 48 

5-

5-

r 

8 0 

g-

10-

11-

12 

13-

14-

15-

15-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

21-

2e-

29-

30-

31-

32-

33-

34-

35-

(.'.) 
0 
-' 
~ 
I 
0.. 
<1'. 
0:: 
(.'.) 

Log of Boring: IR10BHG10 

Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 
Location: IR10 
Ground Surface Elevation (feet MSL): 10.61 

LU 
0.. 
>-
I-

Drilling Method: GEOPROBE 
Boring Started: 09/13/02 

Completed: 09/13/02 

Boring Depth (feet bgs): 12.00 

Boring Diameter (inches): 1. 75 

-' 
0 DESCRIPTION 
Cl) 

Cl) 
0 
Cl) 
::J 

Ground Surface 

GM 

Asphall al surface, SANDY SIL TY GRAVEL; light olive brown (5Y 5/6) with neck fragmenls 

CLAYEY GRAVEL wilh angular neck fragments 

CLAY; greenish gray (5GY 6/1 I 

CLAY; bnewn (5YR 314), wet 

No reoovery 8'-12' 

Total depth of boring= 12 feet 

Page 1 of 1 
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• m Tetra Tech EM Inc. 
Log of Boring: IR10GB001 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/10/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/10/02 
Logging Consultant: TETRA TECH EMI Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRESICION Ground Surface Elevation (feet MSL): 14.10 Boring Diameter (inches): 1.75 

....J w 
<i: z (/) 

(9 
(L 

i=' > - I- ....J 
~ w c::: ~ z w 0 

w w >- ::i Q > ....J ....J DESCRIPTION 
~ 

I- c::: 0 ~ w 
Sc? 0 ~ w l) w (L ....J 

::c > ....J ~ c::: ::c (/) 

I- w 0 ~ (L w (L (/) 
(L > l) 0 ~ ~ I- <i: l) 
w ir w ....J <i: > ~ c::: (/) 
0 0 c::: Ill (/) 0 (9 ::i 

Ground Surface 
0 19 3 

-:-,• ::_;J_:_:-~ SP 
~Concrete 

1/ 
1-

I 
CL 

2-
~SITLY SAND: brown (5YR4/4) 

3-

IR10GB002 
4 43 3 I 

Sill Y CLAY; fine gravel 

5-
SIL TY CLAY: greyish blue, fine gravel 

s- IR10GB001 I I ' OL I I I 
I I I I 

7-
I 

I I I CLAYEY SILT: bluish gray, coarse gravel 
I I ' 

8 
I I I ' 48 3 ',' I ' I I 

g- I I I I 
SIL TY CLAY: mecium dark gray ',' I ' I I 

I I I I 
10-

I 
I I I 

I I ' CLAY; dark grey 

• 
11- ',' I ' 

I I 
I I I I 

I I I 
12 

Total depth of boring = 12 feet 

13-

14-

15-

1s-

17-

19-

19-

20-

21-

22-

23-

24-

25-

2s-

27-

29-

29-

30-

31-

32-

33-• 34-

35-

Date Page 1 of 1 



Date 

m Tetra Tech EM Inc. 
Log of Boring: IR10GB002 

Drilling Method: GEOPROBE 
Boring Started: 09/12/02 
Completed: 09/12/02 Logged By: J. MEDLEY 

Logging Consultant: TETRA TECH EMI 
Drilling Company: PRECISION 

_J 
<( z (/) 

;::-- > I-
UJ a::: z 
UJ UJ >- ::J g 
':!:. I- a::: 0 

~ UJ u UJ 
I UJ > s: _J 

I- > 0 a. 
a. 

ii: u 0 ~ 
UJ UJ _J <( 
0 0 a::: co (/) 

_J 

UJ 
> 

~ UJ 
a. _J 

e:., a::: 
UJ 

~ ~ > 
0 s: 

0 24 

1-

2-

3-

4 36 

5-

5-
IR10GB003 

7-

8 38 

9-

IR10GB004 
10-

11-

12-

13-

14-

15-

15-

17-

rn-

19-

20-

21-

22-

23-

24-

25-

25-

27-

28-

29-

30-

31-

3Z-

33-

34-

35-

(.!) 
0 
_J 

!::2 
I 
a. 
<( 
a::: 
(.!) 

1111111 

I 

Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 
Location: IR10 
Ground Surface Elevation (feet MSL): 14.16 

Boring Depth (feet bgs): 12.00 
Boring Diameter (inches): 1. 75 

UJ 
a. 
>
I
_J 

0 DESCRIPTION 
(/) 

(/) 

u 
(/) 
::J 

GP 

ML 

CL 

ML 

Ground Sur1ace 

~Concrete 

GRAVEL with subangular rock fragments 

......_-.......:S:;:IL:.;_TY.:....:...SA:.;_N:.;_D;_; m:.;_e:.;_di:.;_um__:lig:.;_ht_b_row_n _____________________ .,,,____. 

CLAYEY SILT; olive brown 

SILT; light brown with angular fine gravel 

• 

~ CL I""'-....._CLA_Y_EY_S_I_LT_;d_a_rk~g_ree_n_is_hg~ra~y~(5_G_4_/1~) __________________ -/ 

"'SIL TY CLAY; dar1<. greenish gray (5GY 4/1) with fine gravel 

Total depth of boring = 12 feet 
/. 
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• m Tetra Tech EM Inc. 
Log of Boring: IR10GB003 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/12/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/12/02 
Logging Consultant: TETRA TECH EMI Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.05 Boring Diameter (inches): 1. 75 

.J w 
<I'. z en c., a.. 

i=' > I- .J >-
w 0:: z w 0 I-
w w >- ::J g > .J .J 

~ 
I- 0:: 0 ~ w 

~ 0 DESCRIPTlON 
~ w 0 w a.. .J 

I > .J ~ 0:: I en 
I- w 0 :s: a.. w a.. en 
a.. > 0 0 ~ ~ !;;: ~ 0 
w et: w .J <I'. > en 
0 0 0:: Ill en 0 :s: c., ::J 

Ground Surface 
o 36 

I■ 
CL 

""'-Concrete / 1-
2.7 

2- 1.1 • SITL Y CLAY; medium biown wilh fine gravel 

3- IR10GB005 20.2 

IR10GB005Z 30 

4 48 51 11,1'1 .Ill.I' OL 
fl;'.:Z :.-:~}/ OH 

~""' -'"·•- 1/ 
5-

ML o 
5-

1.6 CLAY; light olive 

7- 2.2 
1.6 

8 48 IR10GB006 9.2 CLAYEY SILT; greenish (10Y 4/2) 

1 
g- o CLAYEY SILT; grayish green (5GY 5/2) 

2.7 CL 

• 
,a-

I■ 
o SIL TY CLAY; grayish green (10GY 5/2) 

11-

12-
Total depth of boring= 12 feet 

13-

14-

15-

16-

17-

1a-

1g-

20-

21-

22-

2r 

24-

25-

25-

27-

2a-

29-

30-

31-

32-

33-

• 34-

3~-

Date Page 1 of 1 



m Tetra Tech EM Inc. 
Log of Boring: IR10GB004 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/13/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/13/02 • Logging Consultant: TETRA TECH EMI Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.19 Boring Diameter (inches): 1. 75 

_, - w 
~ (/) a.. 

i=' ~ I- _J (!) >-
w 0::: ~ z w 0 I-
w w >- :::, g - > _J _J 

DESCRIPTION 
'=--

I- 0::: 0 ~ w 
S2 6 ~ w 0 w a.. _J 

I > _J ~ 0::: I (/) 

I- w 0 s: a.. w a.. (/) 
a.. > u 0 ~ ~ I- <( u w a: w _J <( > <( 0::: (/) 
0 0 0::: Ill (/) 0 s: (!) :::, 

Ground Surface 
0 34 

1- m 
SM 

~Concrete /-0 

2-

/ 0 

I 
CL ""-SILTY SAND; moderate yellowish brown (1 0YR 514) with fine gravel 

3- 1.9 

IR10GB007 
3.1 

4 SIL TY CLAY; w,th fine gravel 
36 

5- 0 
CLAY; grayish brown (5YR 312) 

5- 0 • 7-
SIL TY CLAY; with gravel; dark yellowish brown (10YR 412) 

0 • 8 
46 0 SIL TS; with gravel; 4 inches thin sliced rocks 

g- 1<>1nr.:"mA 
0 

~ CLAY. medium light gray clay 
10- 0 

I 
CH 

11- 0 \'~' •=,~-oo,<~••'l 

f 
12- 0 

SIL TY CLAY; medium gray 

1r 

14-
CLAYEY SILT; dark greenish gray (5GY 411) 

15- CLAY; brownish gray (5YR 411) 

• 
15- Total depth of boring= 12 feel 

1Y-

lB-

19-

20-

21-

2Z-

23-

24-

25-

25-

27-

28-

29-

30-

31-

32-

33-

34-

35- • Date Page 1 of 1 



m Tetra Tech EM Inc. •---~ Logged By: J. MEDLEY 
Logging Consultant: TETRA TECH EMI 
Drilling Company: PRECISION 

_J -~ 
(/) 

i=- z I-
w c:: z 
w w >- ::, 

!:=. I- c:: 0 
~ w u 

I w > :s: I- 0 
0.. > u 0 w 0:: w _J 

0 0 c:: co 

_J 

w 
g > 

~ w 
0.. _J 

w 
_J e:, c:: 
0.. w 
~ ~ i <t: > 
(/) 0 

a 24 

1-

2-

C) 
0 
_J 

u 
:i: 
0.. 
<t: 
c:: 
C) 

Log of Boring: IR10GB005 

Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 
Location: IR10 

Drilling Method: GEOPROBE 
Boring Started: 09/12/02 

Completed: 09/12/02 

Ground Surface Elevation (feet MSL): 14.10 

Boring Depth (feet bgs): 12.00 

Boring Diameter (inches): 1.75 

w 
0.. 

~ 
_J 

DESCRIPTION 0 
(/) 

(/) 
u 
(/) 
::, 

Ground Surface 

ML 
"'Concrete ___________ __,,/-

a 
1.2 l!mmJ'lltGGMMlr'--~Sl~LT~A~N~D~C~LA~Y~E~Y~S~ILT!::.'.'.:m~od~e~rat~e~br~own~w~ith~fi~1ne:..!g~ra::'.ve:!_I ________________ __ 

r 

4 

5-

6-

7-

8 

g-

10-

11-

• 12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

2r 

24-

25-

26-

21-

2s-

29-

30-

31-

32-

33-• 34-

35-

Date 

IR10GB010 2-5 
l---'IR'-'-1"'0G=:Baa01""'az'---I 2·5 

a 

1.2 

1.2 

l---'l"-R1"'0G"'B""00"'9'---I 1~.J 

1.2 

CL 

ML 

SIL TY GRAVEL 

SIL TY CLAY; light olive gray 

SIL TY CLAY: light brown 

I'\. SIL TY CLAY: pale olive gray 

CLAYEY SILT: pale olive 

SAME AS ABOVE 

I 

~~ I 
CLAY 
~----------' 
Total depth of bonng = 12 feet 

Page 1 of 1 



m Tetra Tech EM Inc. 
Log of Boring: IR10GB006 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/13/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/13/02 • Logging Consultant: TETRA TECH EMI Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.19 Boring Diameter (inches): 1.75 

_J w 
<( z (/) c.. 

i=' > I- _J (.!) >-
w 0::: z w 0 I-
w w >- => g > _J _J 

DESCRIPTION '=- I- 0::: 0 ~ w 
S2 0 ~ w 0 w c.. _J 

I > _J ~ 0::: I (/) 

I- w 0 s: c.. w c.. (/) > c.. 
1i:: 0 0 ~ ~ i <( 0 w w _J <( > 0::: (/) 

0 0 0::: co (/) 0 (.!) => 
Ground Surface 

0 8 0 

1-
SM 1"""'- Concrete / 

2-
SILTY SAND 

3-
CL 

4 I■ SIL TY CLAY; light brown (5YR 5/6) 

5- 1.5 ML 
IR1CGB011 2.7 

5- 1.5 Color change to grayish ohve (10Y 4/2) 

7-

8 SILT; grayish olive 

9.5 
9- 31.3 

IR10GB012 12.1 
10- 10.8 

I■ 
CL 

11- 7 CLAY; olive gray (5YR 3/2) 
4.4 

12-
Total depth of boring; 12 feet 

13- • 14-

15-

15-

1r 

1a-

19-

20-

21-

22-

23-

24-

25-

26-

27-

2a-

29-

30-

31-

32-

33-

34-

35- • Date Page 1 of 1 



• m Tetra Tech EM Inc. 
Log of Boring: IR10GB007 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/12/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/12/02 
Logging Consultant: TETRA TECH EMI Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.12 Boring Diameter (inches): 1.75 

..J w 
<I: z Cf) 

(9 
a.. 

i=' > r ..J 
~ w c:: z w 0 

w w >- ::J g > ..J ..J 

'=- r c:: 0 ~ w 
(.) 0 DESCRIPTION 

~ w a.. ..J 
(.) w :i: I > ..J e:, c:: Cf) 

r w 0 s: a.. w a.. Cf) 
a.. > (.) 0 ~ ~ r <I: (.) 
w ci:: w ..J <I: > <I: c:: Cf) 
0 0 c:: al Cf) 0 s: (9 ::J 

Ground Surlace 
0 29 0 

ML 
-""'-Concrete / 1-

2-
GRAVELLY SILT, medium brown, moist 

3-

4 48 0 
SILT; grayish ohve with gravel 

5- 1.6 

6- .5 

7- .5 

8 48 .5 Color change to light olive 

• 
g- 5.9 

I 
CUML 

IR10GB013 20.6 ~CLAYEY SILT; light olive with gravel 

I 10- 10 

11- 1.6 SAME AS ABOVE 

tR10GB014 1@ 
12- 1.6 

SIL TY CLAY; dusky ohve green (5G 3/2) 

13-

I 14-
SAME AS ABOVE; with more SILT 

15- CLAYEY SILT 

16- Total depth of boring = 12 feet 

17-

1e-

19-

20-

21-

22-

23-

24-

25-

26-

21-

2e-

29-

30-

31-

32-

33-

• 34-

35-

Date Page 1 of 1 



Date 

m Tetra Tech EM Inc. 
Log of Boring: IR10GB00B 

Drilling Method: GEOPROBE 
Boring Started: 09/12/02 
Completed: 09/12/02 Logged By: J. MEDLEY 

Logging Consultant: TETRA TECH EMI 
Drilling Company: PRECISION 

_J 

<i: z ;:::- > 
UJ 0:: 
UJ UJ >-
'=- I- 0:: 

~ UJ 
I UJ > 
I- > 0 
(L a: u 
UJ UJ 
0 0 0:: 

0 32 

1-

2-

3-

4 48 

5-

5-

r 

8 38 

9-

10-

11-

12-

1r 

14-

15-

15-

1r 

1e-

19-

20-

21-

22-

23-

24-

25-

25-

21-

2e-

29-

30-

31-

3r 

33-

34-

35-

Cl) 
I-z 
:J 
0 g 
u UJ 

s: 
0 
_J 

_J 
(L 

~ 
<i: 

CD Cl) 

IR10GB015 

IR10GB016 

~ 
(L 

e:., 
~ 
> 
0 

2.7 

1.6 
5.9 
7 

4.8 
1.6 
23.5 
21.2 
2.7 
1.6 

9.2 
1.6 

_J 

UJ 
> 
UJ 
_J 

0:: 
UJ 
I-
<i: s: 

(!) 
0 
_J 

~ 
I 
(L 

<i: 
0:: 
('.) 

Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 
Location: IR10 
Ground Surface Elevation (feet MSL): 14.31 

UJ 
(L 

~ 

Boring Depth (feet bgs): 12.00 
Boring Diameter (inches): 1.75 

_J 

0 DESCRIPTION 
Cl) 

Cl) 

u 
Cl) 

:J 

Ground Surface 

I" 
• 

!~concrete 

SIL TY CLAY; brown (SYR 3/4). with gravel. moist 

SAME AS ABOVE; subangler ROCK FRAGMENTS 0.25" TO 0.5"" 

11///// 

ML 

CLAYEY SILT; light brown with fine gravel 

~~~<C:tL:--t---C~LA~Y~EY~Sl~LT~;2_gr'.:e~en2!:is'.!1.h2_gr~ai'..y -----------------------~ 

I 11/////// 

111111111 
ML 

SIL TY CLAY; with fine gravel 

SAME AS ABOVE; greenish gray 

r--,..._ CLAYEY SILT; with some fine gravel 

Total depth of boring= 12 feet 

Page 1 of 1 

• 

• 
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• m Tetra Tech EM Inc. 
Log of Boring: IR10GB009 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/12/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/12/02 
Logging Consultant: TETRA TECH EMI Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.14 Boring Diameter (inches): 1.75 

-' w 
<{ z (/) 

t9 
0.. 

i=' > I- -' ~ w Cl:'. z w 0 
w w >- ::J g > -' -' 
'=- I- Cl:'. 0 ~ w 

~ 0 DESCRIPllON 
~ w u w 0.. -' 

I > -' ~ Cl:'. I (/) 

I- w 0 ~ 0.. w 0.. (/) 

0.. > u 0 ~ ~ I- <{ u 
w Q'. w -' <{ > <{ Cl:'. (/) 

0 0 Cl:'. co (/) 0 ~ t9 ::J 

Ground Sulface 
0 24 

ML 
"'-.eoncrete / 1-

2- 13.5 

IR10GB017 
CLAYEY SILT; medium bru.vn with gravel 

3- IR10GB017Z 

4 48 

s-

I 
CL 

5- SIL TY CLAY; greenish gray (5GY 6/1) 

7-

8 48 .2 

~ 

• 
g-

IR10GB018Z 1.6 

I 11111 
ML 

IR10GB018 2.7 
10- • CL - CLAYEY SILT; medium brown ___, 

11-
CLAY; darl< greenish gray 

12-
Total depth of boring= 12 feet 

13-

14-

15-

15-

17-

1a-

19-

20-

21-

22-

23-

24-

2s-

25-

27-

2a-

29-

30-

31-

32-

33-• 34-

35-

Date Page 1 of 1 



m Tetra Tech EM Inc. 
Log of Boring: IR10GB010 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/10/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/10/02 • Logging Consultant: TETRA TECH EMI Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.11 Boring Diameter (inches): 1.75 

_, UJ 
<I'. z Cf) 0.. 

j'.:' > 1-- _, (.9 >-
UJ c::: z UJ 0 1--
UJ UJ >- ::, g > _, _, 

DESCRIPTION ~ 1-- c::: 0 ~ UJ 
~ 0 ,?; UJ 0 UJ 0.. 

_, 
l: > _, e::, c::: l: Cf) 

1-- UJ 0 s: 0.. UJ 0.. Cf) 
a. > 0 0 ~ ~ 1-- <I'. () 
UJ ii: UJ _, <I'. > <I'. c::: Cf) 
a 0 c::: co Cf) 0 s: (.9 ::, 

Ground Surface 
0 31 0 

1i;[i:!tir 

SP 

1- Asphalt as surface; GRAVELLY SAND; brown 

2- 3 

I 
CL 

r SIL TY CLAY; brown (SYR 3/4) with gravel 

4 5 
SIL TY CLAY; grayish olive (1 0Y 412). low to mid plasicity 

s- 3 I 5- 6 

7-
IR10GB020 9 I SIL TY CLAY. light olive brown, angular rock fragments 3 to 4 inches 8 6 

g- 8 

IR10GB019 ,I CLAY; dark c,1ve gray (SY 3/2) 

10-

11- 7 CLAYEY SILT; black gray 

12- / SIL TY CLAY; light olive brown with fine gravel (0.25") 

13- Total depth of boring= 12 feet • 14-

15-

15-

17-

1s-

19-

w-
21-

22-

23-

24-

2s-

25-

27-

2s-

29-

10-

31-

Le 
32-

33-

34-

or- • Date Page 1 of 1 
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• 

• 
Date 

m Tetra Tech EM Inc. 
Log of Boring: IR10GB011 

Logged By: J. MEDLEY 
Logging Consultant: TETRA lECH EMI 
Drilling Company: PRECISION 

....J 

~ [ Cl) 

;::- I- ....J 
a:: z w w > w w >- => Q !!:. I- a:: 0 ~ w 
~ w Q_ ....J u w 

I > ....J !!:, a:: 
I- w 0 s: Q_ w 
Q_ > () 0 ~ ~ I-
w O'. w ....J <i: > <i: 
0 0 a:: Cl) Cl) 0 s: 
0 24 

1- 0 

2- .4 

r .6 

4 48 0 

5- 0 

5- 1 

7- 1 

8 .4 

9-
IR10GB021 39 

10- 8 

11-

12- IR10GB02? 9 

13-

14-

15-

15-

17-

1B-

19-

20-

21-

22-

23-

24-

25-

25-

27-

2a-

29-

30-

31-

32-

33-

34-

1.s-

G 
0 
....J 

() 

:i: 
Q_ 

<i: a:: 
G 

Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 
Location: IR10 

Drilling Method: GEOPROBE 
Boring Started: 09/11/02 

Completed: 09/11/02 

Ground Surface Elevation (feet MSL): 14.13 

Boring Depth (feet bgs): 12.00 

Boring Diameter (inches): 1.75 

....J 

0 
Cl) 

Cl) 
() 
Cl) 

=> 

DESCRIPTlON 

Ground Surface 

1~0,,•,ao" GW ""-. /. 
"-.. Concrete 

: 
0
o o,,,°/ '---------------------------------' 
" . 

ML 

\\~AND: light brown /2 
~ \,SAND: -reddish-brown ___ 1

1
1 

\~ II 
SAND 

CLAYEY SILTS: light olive (10YR 5/4) to greyish olive 10 YR 4/2 

CLAYEY SILT: angular rocks 1/2" in size 

CLAYEY SILT: light olive sill, grayish olive (5GY 3/2) 

-

\

CLAYEY SILT: lighter coloring / 

CLAYEY SILT: very pale green (10 Y 812) ~------' 
Total depth of boring= 12 feet 

Page 1 of 1 



m Tetra Tech EM Inc. 
Log of Boring: IR10GB012 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/10/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/10/02 • Logging Consultant: TETRA TECH EM/ Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.27 Boring Diameter (inches): 1.75 

_J UJ 
<( z Cl) 11. 

~ > f- _J (9 
~ UJ 0:: z UJ 0 

UJ UJ >- :::> g > _J _J 
DESCRIPTION !:=.. f- 0:: 0 ~ UJ 

~ 0 ~ w u UJ 11. _J 

I > _J e:. 0:: I Cl) 

f- w 0 s: 11. UJ 11. Cl) 
11. > u 0 ~ ~ f- <( u 
UJ ii: UJ _J <( > <( 0:: Cl) 

0 0 0:: cc Cl) 0 s: (9 :::> 

Ground Surface 
0 48 ~:~:\:::-j_:",:-~ SP 

1- • 
CL 1"'-. Concrete at surface; SAND; olive brown (5Y 414) / 1.5 

2- 2.5 
SIL TY CLAY: light olive brown (5Y 516), low plasuc,ty 

3- 2 • SIL TY CLAY: Medium gray brown 4 48 1.5 

5- 3 • 5-
IR10GB023 3.5 11 7- 2.5 

8 48 1.9 SIL TY CLAY with subangular rock fragments, stiff 

g- 2.5 11 CLAY; Light grey, very hard 

10-

11-
IR10GB024 3.6 SIL TY CLAY; Gray with angular gravel 

12-
11//////'l 

Total depth of bonng = 12 feet 

13- • 14-

15-

15-

lY-

1s-

19-

20-

21-

22-

23-

24-

25-

25-

27-

2s-

29-

30-

31-

32-

33-

34-

35- • Date Page 1 of 1 



• m Tetra Tech EM Inc. 
Log of Boring: IR10GB013 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/10/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/10/02 
Logging Consultant: PRECISIOIN Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.06 Boring Diameter (inches): 1.75 

_J w 
<( [ Cf) 

(.!) 
0.. .=- > I- _J 

~ a:: z w 0 w > w w >- => g _J _J 

!:=. I- a:: 0 ~ w 
~ 0 DESCRIPTION 

~ w 0 w 0.. _J 

I > _J e::, a:: I Cf) 

I- w 0 s: 0.. w 0.. Cf) 
0.. > 0 0 ~ ~ I- <( 0 
w 0:: w _J <( > <( a:: Cf) 
0 0 a:: ID Cf) 0 s: (.!) => 

Ground Surface 
0 3 

lli~I 
SP 

"'Concrete / 1-

2-
SAND; olive gray, with gravel 

r 
tHJJ'~J\} 

4 48 

I 
SC 

5- SIL TY CLAY: dar1< gray. with gravel 

5- IR10GB026 

7- I 
8 38 • CL 

g- SIL TY CLAY: brownish with blue/green staining 

• 
lillfiH SM ,a- IR10GB025 • CL 

SIL TY SAND: greenish blue ---11-

12- CLAY; bluish gray with subangular gravel/rocks 1" TO 2" ~ 

13-
Total depth of boring= 12 feet 

14-

15-

15-

11-

18-

19-

20-

21-

22-

23-

24-

25-

25-

21-

2a-

29-

30-

31-

32-

33-

• 34-

ss-

Date Page 1 of 1 



m Tetra Tech EM Inc. 
Log of Boring: IR10GB014 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/10/02 

Logged By: J. MEDlEY Project No: DO 047 Completed: 09/10/02 • Logging Consultant: TETRA TECH EMI Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.47 Boring Diameter (inches): 1. 75 

_J - w 
<( (f) Q. 

i="" > z I- _J ('.) >-
w 0::: z w 0 I-
w w >- ::i g > _J _J 

DESCRIPTION !:=, I- 0::: 0 ~ w 
S? i5 ~ w 0 w Q. _J 

I > _J ~ 0::: I (f) 

I- w 0 s: Q. w Q. (f) 
Q. > 0 0 ~ ~ I- <( 0 
w ii: w _J <( > <( 0::: (f) 
0 0 0::: co (f) 0 s: ('.) ::i 

Ground Surface 
0 38 1.4 

1-
~ 

""Concrete /-
2- • CL 

/ GRAVELLY CLAY; moderate brown 
3-

I~ 
SIL TY CLAY; dark brown to moderate brown, with fine gravel 4 10.4 I I I ' -48 IR10GB027 OL 

I I I 1 
5- I I I 

I I I I CLAY; dark brown, suff 
I I I 

5- I I I ' 
' 

I 
CL CLAYEY SILT; fine gravel, stiff ./ 7-

8 48 98 SIL TY CLAY; dusky yellow to light grey. low ptasLicity 

g-
IR10GB028 I I t ' OL / I l I SILT; grey, fine gravel 

I I t t 
10-

I 
I I l 

~ 
I 

I 
I l 

I ' 11- t CLAYEY SILT; olive brown. fine gravel 
I I l t 

I I I 

' 12- I" CLAY; olive brown / 
13- Total depth of boring= 12 feet • 14-

15-

15-

17-

rn-

19- I-

20-

21-

22-

23-

24-

25-

25-

21-

28-

29-

30- ,. 

31-

3r 

33-

34-

35- • Date Page 1 of 1 



• m Tetra Tech EM Inc. 
Log of Boring: IR10GB018 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/10/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/10/02 
Logging Consultant: TETRA TECH EMI Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.12 Boring Diameter (inches): 1. 75 

-;j_ w 
z CJ) c.. ;::- ~ I- ...J (!) 

~ w z w 0 
w w >- ::J g > ...J ...J 

!:=, I- a:: 0 ~ w 0 6 DESCRIPTION 
~ w c.. ...J 

0 w r I > ...J ~ a:: CJ) 

I- LU 0 s: c.. w c.. CJ) 

c.. 2!: 0 0 ~ ~ I- <( 0 
w a:: w ...J <( > <( a:: CJ) 

0 0 a:: co (/) 0 s: (!) ::J 

Ground Surface 
0 31 

1:tm:t[t 
SP 

"'-.concrete / 1-

2-

I 
CL 

"""- SAND; Brown (5YR 314) / 
3-

4 SIL TY CLAY; Reddish brown with greenish blue staining, coarse angular gravel 

5-

~gi, SIL TY CLAY; with coarse gravel 

5- IR10GB035 - CLAY; gray, with coarse gravel 

• 
7-

11111111 
ML 

j 8 

la CL ~sm=,,..,.-~o~,a-
g-

' 
SAME AS ABOVE; w,th 4 inches of subangular gravel 

10- IR10GB036 

11- W,i~ 
SIL TY CLAY; bluish gray 

12-
\ ~IL TY CLAY; Dark gray, with coarse gravel I 13-

14-
CLAY; Dark gray (N4) and dark brown 

Total depth of boring = 12 feet 
15-

15-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

21-

23-

29-

30-

31-

32-

33-• 34-

.,,_ 

Date Page 1 of 1 



Date 

m Tetra Tech EM Inc. 

Logged By: J. MEDLEY 
Logging Consultant: TETRA TECH EMI 
Drilling Company: PRECISION 

-' 

i=' ;; [ 
w 0::: 
w w >-
~ ~ ffi 
I 
l
o... 
w 
0 

w > 
> 0 
ci: ~ 
0 0::: 

Cf) 
1-z 
=> 
0 
u 
s 
0 
-' 
Ill 

o-+....-1-2,-4-+------1 

1-

4-+H-1-46---1-----1 

5-

s-+-++-+-4-B--+------< 

g-

11-

,s-

20-

27-

g 
w 
-' 
0... 
~ 
<( 
Cf) 

IR10GB031 

IR10GB032 

-' w 
~ 
0... 
0... 

~ > 
w 
-' 
0::: 
w 

i 

o 

(.'.) 
0 
-' 
~ 
I 
0... 
<( 
0::: 
(.'.) 

I .// 

Log of Boring: IR10GB016 

Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 
Location: IR10 

Ground Surface Elevation (feet MSL): 14.09 

w 
0... 
>
I-

Drilling Method: GEOPROBE 
Boring Started: 09/10/02 

Completed: 09/10/02 
Boring Depth (feet bgs): 12.00 

Boring Diameter (inches): 1. 75 

-' 
0 DESCRIPTION 
Cf) 

Cf) 
u 
Cf) 

=> 

SC 

CL 

SM 

SM 

Ground Surface 

"'Concrete 

Clayey sand, brown IMth angular gravel and rock fragments 1" 

Clay, (5YR 4/1) darl< grayish brown with subangular rock fragments 

Silty clay, (5 Y 4/4) brown with angular rock fragments 0.25" to 0.5" 

SIL TY CLAY; stiff, light medium grey (N6) with angular coarse gravel and silt 

Color change to brownish gray (5YR 4/1) 

SIL TY SAND; (SG 4/1) with fine gravel 

Total depth of boring; 12 feet 
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• m Tetra Tech EM Inc. 
Log of Boring: IR10GB017 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/11/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/11/02 
Logging Consultant: TETRA TECH EMI Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.06 Boring Diameter (inches): 1.75 

...J UJ 
<l'. z (/) 0.. .=- > I- ...J (9 

~ UJ 0::: z UJ 0 
UJ UJ >- => g > ...J ...J 

!:!:, I- 0::: 0 ~ UJ 
S:2 0 DESCRIPTION 

~ UJ u UJ 0.. ...J 

I > ...J e:, 0::: I (/) 

I- UJ 0 ~ 0.. UJ 0.. (/) 
0.. > u 0 ~ ~ I- ~ u 
UJ ~ UJ ...J <l'. > <l'. (/) 
0 0 0::: Ill (/) 0 ~ (9 => 

Ground Surface 
0 36 0 

• CL 
"'-Concrete /-1-

2-

ML \SILTY CLAY; gray with sandy silt and subangularrock fragments 0.5" in size 

I 3-

4 48 .6 Color change to moderate yellowish brown (10YR 5/4) 

5-
IR10G8033 1.2 

CLAYEY SILT; hard 

• 

5- • CL 
~SILT; light brown with subangular fine gravel / 7-

8 

1111111 

ML l'\ SIL TY CLAY; hard, brown (10YR 212) 

1 g- • CL \Color change lo pale olive (10Y 6/2) 
10-

11-

I 11111 
ML 

SILT; dusky yellow 

~smcc_.,, ~,.,~.,-.,.,.-M""''""- 1/: 
12-

,□rn~□,,·u 

13-

14- CLAYEY SILT: grayish olive with rock fragments 6" in size 

Total depth of boring a 12 feet 
15-

15-

17-

1a-

19-

20-

21-

22-

23-

24-

25-

25-

27-

2a-

29-

30-

31-

3r 

33-• 34-

35-

Date Page 1 of 1 



.. 

m Tetra Tech EM Inc. 
Log of Boring: IR10GB018 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/10/02 

Logged By: J MEDLEY Project No: DO 047 Completed: 09/10/02 • Logging Consultant: TETRA TECH EMI Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.12 Boring Diameter (inches): 1. 75 

..J w 
<I'. z en 

(9 
0.. 

i=' > I- ..J >-
w 0:: z w 0 I-
w w >- ::, g ~ > ..J ..J DESCRIPTION !:=, I- 0:: 0 w 

~ 6 ~ w u w 0.. ..J 

I > ..J e:, 0:: I en 
I- w 0 ~ 0.. w 0.. en 
0.. > u 0 ~ ~ I- <I'. u w ii'. w ..J <I'. > <I'. 0:: en 
0 0 0:: en en 0 ~ (9 ::, 

Ground Surface 
0 31 

1:rntr:nt 
SP 

!~concrete / 1-

/ 2-

I 
CL I"'--. SAND; Brown (5YR 3/4) 

3-

4 
SIL TY CLAY; Reddish brown with greenish blue staining, coarse angular gravel 

5-

~ SIL TY CLAY; with coarse gravel 

5- IR10GB035 ~ CLAY; gray, with coarse gravel 
r 

1111111111 
ML 

1 
8 

I 
CL t•m=,,,.,. =-~,-~., 

g-

SAME AS ABOVE; with 4 inches of subangular gravel 

10- IR10GB036 

11- • SIL TY CLAY; bluish gray 

12- I\ SIL TY CLAY; Dari< gray, with coarse gravel I 1r 

CLAY; Dari< gray (N4) and dar1< brown 
14- • 

Total depth of boring= 12 feet 

15-

15-

17-

18-

19-

20-

21-

22-

2r 

24-

25-

25-

21-

2a-

29-

30-

31-

32-

33-

34- • 35-

Date Page 1 of 1 



Log of Boring: IR10GB019 m Tetra Tech EM Inc. •~------' Logged By: J. MEDLEY 
Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 

Drilling Method: GEOPROBE 
Boring Started: 09/11/02 

Completed: 09/11/02 

• 

• 
Date 

Logging Consultant: TETRA TECH EMI 
Drilling Company: PRECISION 

....J 
<I'. z i=' > 

w a:: 
w w >-
~ 

I- a:: 
~ w 

I > 
I- w 0 
0.. > () 
w ii'. w 
0 0 a:: 

0 36 

1-

2-

3-

4 

5-

5-

7-

8 34 

g-

10-

11-

12-

13-

14-

15-

15-

17-

18-

19-

20-

21-

22-

2r 

24-

25-

25-

27-

2a-

29-

30-

31-

32-

33-

34-

ss-

Cl) 
I-z 
=> 
0 
() 

:s: 
0 
....J 
Ill 

9 ~ 
0.. w 

....J e:. 0.. 
~ ~ 
<I'. > 
Cl) 0 

1.5 

1--,1R=-1"'"0G=-=s"'o3""7,....., 1.7 

1.7 

0 

t--,1R=-1~0G=B-0,-38,----, 12 

.8 

....J 
w 
> w 
....J 

a:: 
w 
I-

~ 

Location: IR10 

Ground Surface Elevation (feet MSL): 14.18 

w 
(!) 

0.. 

~ 0 

Boring Depth (feet bgs): 12.00 

Boring Diameter (inches): 1. 75 

....J ....J 

~ 0 DESCRIPTlON 
I Cl) 

0.. Cl) 
<I'. () 
a:: Cl) 
(!) => 

Ground Surface 

H IHHIH SM "-
H-:171_.._-=-cL ----L, "-Concrete 

\s1L TY SAND; macerate brown (5YR 3/4) with gravel 

SIL TY CLAY; greyish olive with gravel 

1/ 
SM 

SIL TY SAND; with coarse gravel 

ML 
SM 

"'-. SILT; grayish olive (10Y 4/2) with subangular gravel /-
SIL TY SAND; pale olive 

ML 

~~~~r-cc:i:"L1r---....'.:CLA~Y~EY~S~IL~T:_ _________________________ ~ 

~ CLAY 

Total depth of boring= 12 feet 
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Date 

m Tetra Tech EM Inc. 
Log of Boring: IR10GB020 

Drilling Method: GEOPROBE 
Boring Started: 09/12/02 

Completed: 09/12/02 Logged By: J. MEDLEY 
Logging Consultant: TETRA TECH EMI 
Drilling Company: PRECISION 

....J 
<( z i=" > 

w cc:: 
w w >-
~ 

1-- cc:: 
~ w 

I > 
1-- w 0 
a.. > u 
w 0:: w 
0 0 cc:: 

0 29 

,-
2-

r 

4 48 

5-

6-

7-

8 48 

g-

10-

11-

12-

13-

14-

15-

16-

17-

rn-

19-

20-

21-

22-

23-

24-

25-

26-

21-

2a-

29-

30-

31-

32-

33-

34-

35-

Cl) 
1--z 
::, 
0 
u 
:s: 
0 
....J 
en 

g ~ 

:;;:: 
a.. w 

....J ~ a.. 
:;;:: :;;:: 
<( > 
Cl) 0 

1.2 

1.2 
,-,1,,,.R-=10--=G"'so=-=3-=-g--; 2-5 

IR10GB040 

....J 
w 
> w 
....J 

cc:: 
w 

i 

(.'.) 
0 

Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 
Location: IR10 

Ground Surface Elevation {feet MSL): 14.15 

w 
a.. 
~ 

Boring Depth (feet bgs): 12.00 

Boring Diameter (inches): 1.75 

....J ....J DESCRIPTION u 0 
:i: Cl) 

a.. Cl) 
<( u 
cc:: Cl) 
(.'.) ::, 

Ground Surface 

MJHM.H1 GM , ,..,.,..,.,1.--CL-----<\ Concrete 
• GRAVEL; gray 

I :~:::::~, .. ~-~ .. 
ML 

SILT; pale olive (10Y 6/2) with rock fragments of 4" in size 

CLAYEY SILT; light olive (10Y 5/4) 

CLAYEY SILT; pale yellowish brown (10YR 6/2) 

SAME AS ABOVE 

""SIL TY CLAY; dark yellowish bro.vn (10YR 4/2) 

Total depth of boring = 12 feet 

1 

/ 
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Log of Boring: IR10GB021 m Tetra Tech EM Inc. • ~--------' 
Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 

Drilling Method: GEOPROBE 
Boring Started: 09/11/02 

Completed: 09/11/02 

• 

• 
Date 

Logged By: J. MEDLEY 
Logging Consultant: TETRA TECH EMI 
Drilling Company: PRESICION 

_.J 

~ z i=' 5: ~ w >-w UJ 
~ 

1-- 0::: 
?: w 

I UJ > 
I-

~ 
0 

Q. u 
w 0:: w 
0 0 0::: 

0 31 

1-

2-

r 

(/) 
I-z 
=> 
0 u 
~ 
0 
_.J 
[IJ 

g 
w 
_.J 
Q. 

~ 
(/) 

...J 
w 
> 

~ w 
Q. ...J 
Q. 0::: 

w 

~ i 
0 

.4 

3.4 

4 48 
IR10GB041 

-+H-1r.-::--t----t-~~-----i 1.1 

5-

5-

7-

8 

g-

10-

11-

12-

13-

14-

15-

15-

11-

1a-

19-

20-

21-

22-

23-

24-

25-

26-

21-

2s-

29-

30-

31-

32-

33-

34-

35-

IR10GB042 

1.4 

1.9 

2.4 

1.1 

.5 

.8 

c.!) 
0 
_.J 

C) 

:i: 
Q. 
~ 
0:: 
c.!) 

Location: IR10 Boring Depth (feet bgs): 12.00 

Boring Diameter (inches): 1. 75 Ground Surface Elevation (feet MSL): 14.07 

w 
Q. 

i'= 
...J 

0 
(/) 

(/) 
C) 
(/) 

=> 

ML 

DESCRIPTION 

Ground Surface 

Concrete / ~----------~ 
~-i-:,:;;,.,,.~V/~r'~/r=§G:J_C~_J-1.....__.:::!Sl::LT~W~l~TH~G~RA~V::!EL'::_;_l:'.bro~w::'.'.;n:...._ ______________________ _,.. 

l:1/,, ~CL:\. J 
J;4f,"44i''MI--S-M---l\ , GRAVEL; with gray rock fragments and day / / 

............. _M_L-~sm=, •-<'=••> ~ 
H~-H'?':,i---:::M,..L--1.\ \ SANDY SILT; moderate brown /1-/ 
I~~-'.?~ \ \cLAYEYSILT;lightollvebrown(5Y5/6) /} 

~1/h \SILTY GRAVEL 

~1/, '-----------~ 

~~ CLAY;Stiff 

CLAY; brown change to SILTY CLAY. light olive (10Y 514) 

SITL Y CLAY; medium bluish gray (5B 5/1) / 

~S_IL_TY_C_LA_Y;_g_ree_n_is_h g~ra~y_(5_G_6_11_)._w_et __________________ ~ 

Total depth of boring = 12 feet 
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Date 

m Tetra Tech EM Inc. 
Log of Boring: IR10GB022 

Drilling Method: GEOPROBE 
Boring Started: 09/12/02 

Completed: 09/12/02 Logged By: J. MEDLEY 
Logging Consultant: TETRA TECH EMI 
Drilling Company: PRECISION 

_J 

<( z j'.:" > 
UJ 0:: 
UJ UJ >-
~ 

I- 0:: 
~ UJ 

I > 
I- UJ 0 
0.. > u 
UJ i:i:: UJ 
0 0 0:: 

0 31 

1-

2-

r 

4 46 

5-

5-

7-

8 

g-

10-

11-

12-

13-

14-

15-

15-

17-

19-

19-

20-

21-

22-

23-

24-

25-

2e-

27-

2a-

29-

30-

31-

32-

33-

34-

35-

(/) 
I-z 
::::, 
0 
u 
s: 
0 
....J 
(J) 

g 
UJ 
_J 

0.. 
~ 
<( 
Cf) 

IR10GB044 

~ 
0.. 
~ 
~ 
> 
0 

1.2 
1.2 

1.2 

2.5 
1--1--R-1 O-G-B04,...,..,..3 ---t l .2 

1.2 

_J 

UJ 
> 
UJ 
_J 

0:: 
UJ 

~ s: 

(.'.) 
0 
_J 

~ 
I 
0.. 
<( 
0:: 
(.'.) 

Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 
Location: IR10 

Ground Surface Elevation (feet MSL): 14.36 

UJ 
0.. 

~ 

Boring Depth (feet bgs): 12.00 

Boring Diameter (inches): 1. 75 

_J 
DESCRIPTION 6 

Cf) 

Cf) 

u 
Cf) 

::J 

Ground Surface 

h'r{J1 GM 1""'- Concrete 

:I~:~::::~C:L::l'\. GRAVEL 

I 
I 

ML I\\ 
I \SILTY CLAY; moderate light brown with fine gravel 

CLAYEY SILT; light olive gray (SY 5/2) 

CL 
CLAYEY SILT; darl< yellowish br<>Nn / 

\.C_LA_Y_E_Y_S_IL_T;--'lig:..h_t b_ro_wn ______________________ __, 

SIL TY CLAY; light olive with subangular rock fragments 

CLAY TO SILTY CLAY WITH GRAVEL; grayish brown 

Total depth of boring= 12 feet 
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m Tetra Tech EM Inc. •1------~ 

• 

• 
Date 

Logged By: J. MEDLEY 
Logging Consultant: TETRA TECH EMI 
Drilling Company: PRECISION 

....J 
<( z Cl) 

i=' > I- ....J 

lJ.J c:: z lJ.J 

lJ.J lJ.J >- ::, 
Q > 

!:=.. I- c:: 0 ::;]: lJ.J 

~ lJ.J (l_ ....J u lJ.J 
I > ....J e:. c:: 

lJ.J 0 ~ (l_ lJ.J I- > (l_ u 0 ::;]: ::;]: I-
lJ.J ii: lJ.J ....J <( > <( 

0 0 c:: co Cl) 0 ~ 

0 38 -
1-

2- •••· 7JMR 

3- 32 

4 40 0037J047 

5-

6- 0037J048 

7- 0 

-
8 48 0037J049 -
9-

10- 0037J050 

11-

12-
-

13-

14-

15-

15-

17-

1s-

19-

20-

21-

2Z-

2r 

24-

25-

25-

27-

2s-

29-

30-

31-

32-

33-

34-

35-

(.!) 
0 
....J 

u 
:i: 
(l_ 
<( 
c:: 
(.!) 

Log of Boring: IR10SG040 

Project: SVE CONFIRMATION/CR6 STUDY 
Project No: DO 047 
Location: IR10 

Ground Surface Elevation (feet MSL): 14.25 

lJ.J 
(l_ 

~ 

Drilling Method: GEOPROBE 
Boring Started: 09/10/02 

Completed: 09/10/02 
Boring Depth (feet bgs): 12.00 

Boring Diameter (inches): 1. 75 

....J 

0 DESCRIP1lON 
Cl) 

Cl) 
u 
Cl) 
::, 

Ground Surface 

CL 1""""- Concrete 

SIL TY CLAY; reddish brown with fine angular gravel 

Color change to brown (5YR 4/4) 

ML 
"\. Color change to grayish brown (5YR 3/2) 

CLAYEY SILT; olive gray (SY 3/2) 

CL 

CLAY; olive gray (SY 3/2) 

SIL TY CLAY; brownish olive gray (5Y 3/2). with small subangular gravel 

CLAY; olive gray wiblack staining 

Total depth of boring= 12 feet 

/ 
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m Tetra Tech EM Inc. 
Log of Boring: IR10SG041 

Drilling Method: GEOPROBE 
Project: SVE CONFIRMATION/CR6 STUDY Boring Started: 09/10/02 

Logged By: J. MEDLEY Project No: DO 047 Completed: 09/10/02 • Logging Consultant: TECTRA TECH EMI Location: IR10 Boring Depth (feet bgs): 12.00 
Drilling Company: PRECISION Ground Surface Elevation (feet MSL): 14.26 Boring Diameter (inches): 1. 75 

...J w 
<I: [ Cf) a.. r=- > f- ...J CJ >-0:: z w 0 f-w w >- > w :J Q 

...J ...J 

~ 
f- 0:: 0 ~ w 

S2 0 DESCRIPTlON 
~ UJ 0 w a.. ...J 

I > ...J ~ 0:: I Cf) 

f- w 0 ~ a.. w a.. Cf) 
a.. > 0 0 ~ ~ f- <I: 0 w ii: UJ ...J <I: > <I: 0:: Cf) 

0 0 0:: co Cf) 0 ~ (9 :J 

Ground Surtace 
0 41 22 

1111111111 ML 
~Concrele 1 1-

I 
CL 

I\ CLAYEY SILT; reddish brown, fine gravel 
2-

M17.1Qon 

3- 15.6 

SILT; lighl grey, gravel, fine. subangular 
4 48 0037J057 3.5 

I 5-
SIL TY CLAY; olive gray 

5-
0037J058 21.1 

7-
SILT; olive grey, fine gravel 

• 8 48 0037JQ5g 1.5 SIL TY CLAY; light olive grey (5Y 5/2) 

g-

11 SILT; grey, fine gravel 
10-

0037J060 

11-

: ,1:111:1,1: 
OL 

12- CLAYEY SILT; light olive grey (5Y 5/2) _,,, 

13-
Total depth of boring= 12 feet • 14-

15-

15-

17-

18-

19-

20-

21-

22-

23-

24-

25-

25-

27-

2e-

29-

30-

31-

32-

33-

34- • 35-
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APPENDIX I 

• TRIGGER LEVELS FOR GROUNDWATER IMPACT TO SAN FRANCISCO BAY 

• 
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11.0 INTRODUCTION 

This appendix summarizes the development of trigger levels for groundwater at Parcel B. 
Trigger levels were developed because chemicals in groundwater at Hunters Point Shipyard 
(HPS) have the potential to affect surface waters if they migrate and discharge to San 
Francisco Bay (Bay) at sufficiently high concentrations. This appendix is an integral part of the 
technical memorandum in support of a record of decision amendment (TMSRA) and is not 
intended to stand alone. Please refer to the main text of the TM SRA for supporting infonnation 
that is not repeated in this appendix. 

Chemicals in groundwater at HPS have the potential to affect surface waters if they migrate 
and discharge to San Francisco Bay. Surface water quality goals, such as the National 
Ambient Water Quality Criteria (NA WQC) and the California Toxics Rule (CTR), have been 
developed to protect the environment, including marine organisms, from effects caused by 
chemicals in surface water. The beneficial uses of groundwater do not include maintenance of 
freshwater or marine organisms because these organisms do not live in groundwater. No water 
quality criteria for the protection of organisms exist for groundwater; therefore, alternative 
water quality criteria for groundwater must be developed to evaluate the potential for 
chemicals in groundwater to result in effects to the bay. 

Various processes occur in the subsurface that reduce chemical concentrations in groundwater as 
the groundwater migrates toward a discharge point such as the bay. These processes include 
hydrodynamic dispersion, sorption, chemical and biological transfonnation, dilution in the tidal 
mixing zone, and dilution on discharge to a surface water body. Therefore, it is not appropriate 
to apply surface water quality criteria directly to groundwater; rather, surface water quality 
criteria apply only to surface waters. The purposes of this appendix are as follows: 

1. Discuss the applicable toxicological and physicochemical factors relevant to 
developing trigger levels for Parcel B groundwater that would meet surface water 
quality criteria at the discharge point to the bay. 

2. Review a variety of lines of evidence that indicate the magnitude of the expected 
reduction in chemical concentrations when groundwater discharges to the bay. 

3. Based on items 1 and 2, develop trigger levels at various inland locations for 
groundwater that will ensure surface water quality criteria are not exceeded if 
groundwater at Parcel B discharges to the bay. 

The trigger levels described in this appendix are intended to serve as comparison values for 
groundwater to identify when additional evaluation may be necessary. The additional 
evaluations that may occur following an exceedance include: 
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• Increasing the frequency of monitoring in the well where the trigger level was 
exceeded to evaluate whether the exceedance is persistent; 

• Monitoring groundwater at a location farther downgradient to evaluate whether the 
attenuation estimated in establishing the trigger level has occurred; 

• Using site-specific detailed information to more accurately estimate attenuation 
(including processes such as adsorption and degradation); or 

• Implementing a selected remediation alternative for groundwater treatment. 

There are no surface water bodies on Parcel B; however, the Navy evaluated federal and state 
surface water quality criteria as potential applicable or relevant and appropriate requirements 
(ARAR) for Parcel B because groundwater discharges to the bay. For the A- and B-aquifers, 
the Navy has determined that the state standards promulgated in Table 3-3 of the Water 
Quality Control Plan for the San Francisco Bay Basin (Basin Plan) and the federal standards 
promulgated in the CTR are potential ARARs for Parcel B to be met at the interface of A- and 
B-aquifer groundwater and the bay. Conversely, the Navy has determined that the guidelines 
in the National Recommended Water Quality Criteria (NRWQC) (EPA 2006a) and NAWQC 
are not ARARs for the interface of the A- and B-aquifer groundwater and the bay 
because there are other standards better suited to Parcel B (Table 3-3 and CTR). (Refer to 
Section C2.2.2 in Appendix C for more complete discussion of ARARs for surface water.) All 
of these standards apply to surface water; none of them apply to groundwater. Therefore, these 
potential surface water ARARs would be applied to the surface water at the interface of A- and 
B-aquifer groundwater and would not be used to set cleanup standards for in situ A- or 
B-aquifer groundwater at Parcel B. 

The evaluations in this appendix consider both ARAR-based surface water quality criteria 
(Table 3-3 and CTR) and non-ARAR-based criteria (NRWQC and NA WQC) in selecting trigger 
levels for groundwater at Parcel B to provide a comprehensive analysis as agreed to with the 
regulatory agencies. However, only those trigger levels that are based on ARARs (Table 3-3 and 
CTR) will be carried forward in the TMSRA. Only those trigger levels based on ARARs will be 
considered in the remedial design during the preparation of the groundwater monitoring plan. 

• 

• 

Section 12.0 of this appendix identifies the surface water quality criteria that are protective of 
marine organisms in the bay under long-tern1 ( chronic) exposure scenarios. Section 13.0 
compares groundwater concentrations at Parcel B with surface water quality criteria, highlighting 
chemicals in groundwater that at maximum concentrations exceeded the water quality criteria for 
the bay, and identifies groundwater chemicals of concern. Section 14.0 reviews the lines of 
evidence that indicate the magnitude of the reduction in chemical concentrations that can be 
expected as groundwater migrates toward and when groundwater discharges to a surface water 
body. Section 15.0 proposes trigger levels for groundwater based on the lines of evidence 
presented in Section 14.0 for each of the areas at Parcel B where groundwater concentrations 
exceed surface water quality criteria. Section 16.0 reviews the uncertainty related to establishing 
trigger levels for groundwater that will meet the promulgated surface water quality criteria for • 
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the bay. Section 17 .0 provides a summary and conclusions for development of trigger levels for 
groundwater for Parcel B. References for this appendix are provided in Section 18.0. 

12.0 SELECTION OF SURFACE WATER QUALITY CRITERIA TO BE APPLIED TO 
GROUNDWATER 

Surface water quality criteria are not applicable to groundwater; however, potential impacts to 
the bay could occur if concentrations of chemicals in groundwater that exceed surface water 
quality criteria were to discharge to surface waters. This highly conservative screening method 
minimizes the potential that discharge of groundwater from Parcel B would affect the water 
quality of the bay. 

As directed by Section 304(a) of the Clean Water Act, the U.S. Environmental Protection 
Agency (EPA) develops and publishes national recommended criteria as guidance to states and 
tribes for the promulgation of surface water quality standards. The law requires that these 
criteria be based on the latest scientific knowledge. State and regional regulatory agencies 
responsible for monitoring and maintaining beneficial use of the waters of the state often adopt 
national criteria with modifications that reflect regional conditions, including naturally occurring 
(ambient) concentrations of metals. 

Surface water quality criteria that apply at HPS were compiled through a review of published 
regulatory standards, goals, and guidance, including those established by the San Francisco Bay 
Regional Water Quality Control Board (Water Board) in "Water Quality Control Plan, San 
Francisco Bay Basin Region" (Water Board 2006a) and "A Compilation of Water Quality 
Goals" (Marshack 2007); EPA in the California Toxics Rule (EPA 2000) and National 
Recommended Water Quality Criteria (EPA 2006a); and other sources, as appropriate (Water 
Board 1998). Table 1-1 presents this compilation of surface water quality criteria that are 
applicable to the bay. As noted in Section 11.0, criteria from the Basin Plan and the CTR are 
ARARs while the other criteria are not. 

The selection of surface water quality criteria to be used for a preliminary screening of the 
groundwater data is described in Section 12.1. The U.S. Department of the Navy derived a 
surface water quality criterion for chromium III for this project because the only available 
criterion for chromium was based on chromium VI. The methods and rationale for derivation of 
the chromium III value are presented in Section 12.2. Like the NAWQC and NRWQC, the 
criterion for chromium III is not an ARAR. Results for groundwater samples at Parcel B were 
also compared with Hunters Point groundwater ambient levels (HGAL) to distinguish site
related chemicals from background concentrations (PRC Environmental Management, Inc. 
1996), as discussed in Section 12.3 . 
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12.1 COMPILATION OF EXISTING SURFACE WATER QUALITY CRITERIA 

Two levels of protectiveness - differentiated by estimates of exposure duration - are 
addressed by water quality criteria. Acute exposure is generally defined as less than 96 hours, 
while chronic exposure is a period longer than acute exposure and includes durations up to the 
organism's entire lifetime. In general, the acute exposure criteria are much higher than the 
chronic exposure criteria because of the much shorter exposure duration under the acute 
scenario. The water quality criteria are not simply numerical targets, however; instead, the 
criteria specify a magnitude, duration, and frequency to be met to protect marine organisms. For 
example, chronic criteria are applied as a limit on the 4-day average concentration in the 
environment. Both the acute and chronic criteria are values that are not to be exceeded more 
than once in 3 years. 

• 

The connection between groundwater at Parcel B and the bay is assumed to be complete. 
However, selection of appropriate water quality criteria (acute or chronic) for a site requires that 
the exposure scenario be defined. Normally, short-term exposure to a groundwater discharge 
before it is diluted in the receiving waters would be considered an acute exposure. The longer
term exposures that occur within the receiving water are considered chronic exposures. For this 
evaluation, the chronic (long-term) water quality criteria were used as screening values to 
provide a conservative approach. Although the Navy and the regulatory agencies debated the 
merits and drawbacks of adopting a conservative approach, the agencies' opinion was that a very 
high level of conservatism was required, and the Navy agreed to pursue this evaluation using 
several highly conservative assumptions. • 

Available water quality criteria are shown in Table 1-1. No chronic laboratory tests have been 
conducted for some chemicals, so the acute test results were adjusted to estimate a chronic value 
(by applying lowering the value by 80 percent [EPA 1986]). Acute exposure is represented by 
the Criterion Maximum Concentration (CMC), which is an estimate of the highest concentration 
of a chemical in surface water that can be briefly exposed to an aquatic community (generally 
from 48 to 96 hours) without resulting in an unacceptable effect (http://www.epa.gov/ 
waterscience/criteria/wqcriteria.html). 

Chronic exposure is represented by the Criterion Continuous Concentration (CCC), which is an 
estimate of the highest concentration of a chemical in surface water that can be exposed 
indefinitely to an aquatic community without resulting in an unacceptable effect 
(http://www.epa.gov/waterscience/criteria/wqcriteria.html). 

As a practical matter, marine organisms in the bay will be exposed to groundwater only briefly, 
at the precise point of its entry to the bay. Even at the point of entry into the bay, some dilution 
of groundwater will already have occurred within the tidal mixing zone that extends landward 
from the sediment/water interface. The acute exposure scenario best represents the actual 
exposure of organisms to chemicals in the groundwater plume at the sediment-water interface 
because of the short time before groundwater mixes with the surrounding surface water. Once 
the expected mixing of discharged groundwater with receiving waters occurs, a chronic exposure • 
scenario is more representative of conditions experienced by marine organisms. 
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The Water Board (2006b) has requested that the Navy focus on the point where groundwater 
enters the bay rather than on the post-mixing conditions that prevail more generally; elimination 
of mixing within the bay adds a significant conservative element to the evaluation. Therefore, 
the acute exposure scenario, represented by the CMCs, is the most relevant and appropriate set of 
water quality criteria for this evaluation. However, the chronic surface water quality criteria 
(CCC) were used for this evaluation to maintain consistency with agreements between the Navy 
and the Water Board to provide a highly conservative approach. Use of chronic instead of acute 
criteria adds a further degree of conservatism to the assessment. Uncertainties associated with 
use of the chronic criteria in an acute exposure scenario are discussed in Section 16.0. 

A set of surface water quality criteria was selected for use in the screening-level evaluation from 
available regional, state, and federal surface water quality criteria, as shown in Table 1-1. 
Individual toxicity criteria were selected using a methodology that first sorts and selects criteria by 
applicability and quality of data into one of four tiers. Chronic exposure toxicity criteria were 
identified as most applicable for the exposure scenario at Parcel B and more protective (lower 
concentration values) than short-duration acute or instantaneous exposure toxicity criteria (higher 
concentration values). As a result, applicable chronic exposure toxicity criteria were assigned to 
the first tier of applicability. Where more than one applicable toxicity value was available in the 
same tier, the most protective (lowest) value was selected for screening. 

If no first-tier criterion was available for a specific analyte, then an acute value was selected as a 
second-tier criterion. Each acute criterion was made more protective by applying the standard 
convention of lowering the value by 80 percent to make acute criteria more appropriate for use in 
chronic exposure scenarios (EPA 1986). Where no first- or second-tier criteria were available, 
instantaneous criteria were used as third-tier criteria. Each instantaneous criterion was made 
more protective by lowering the value by 90 percent to make them more appropriate for use in 
chronic exposure scenarios (EPA 1986). The last column in Table 1-1 indicates the surface water 
quality criteria that were selected as screening criteria for groundwater. 

12.2 DERIVATION OF CHROMIUM Ill WATER QUALITY CRITERIA 

No marine chronic value for chromium III has been derived by the regulatory agencies 
responsible for maintaining water quality because chromium III is not considered a major 
environmental threat. As discussed later in this section, EPA ( 1980) found that data were not 
sufficient to justify setting a marine criterion for chromium III. Attention instead has been 
focused on chromium VI because toxic effects have been well demonstrated. Likewise, 
chromium Ill is not considered of great concern during the groundwater assessments at HPS; 
however, natural or induced degradation of the chromium VI plumes may increase 
concentrations of chromium III in groundwater as a byproduct of mitigation. The chromium VI 
criteria are generally the only standards for chromium in marine surface water (EPA 2006a). In 
the absence of a surface water quality criterion for chromium III for marine waters, states often 
use the chromium VI value as a default, with an acknowledgement that chromium III is 
considerably less toxic. In this appendix, chromium VI detections in groundwater will be 
screened against the chromium VI criterion and total chromium concentrations in groundwater 
will be screened against a derived chromium lII surface water quality criterion . 
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Although a wide variety of procedures have been used to derive water quality criteria, most of • 
them have been developed using some variation of the theoretical toxicological approach, an 
effects-based approach that relies on published toxicity data from the scientific literature. 

EPA's formal protocol for deriving surface water quality criteria for the protection of marine 
organisms and their uses requires infonnation on the physical and chemical properties of the 
substance under consideration, on its toxicity to aquatic plants and animals, on its 
bioaccumulation in aquatic organisms, and on its potential effects on consumers of aquatic biota 
(Stephan and others 1985). The formalized protocol includes specific procedures for calculating 
the final acute values (FA V), final chronic values (FCV), final plant values (FPV), and final 
residue values (FRY) from the available data, provided that the minimum data requirements have 
been met. For example, derivation of a FA V for marine and estuarine waters requires acute 
toxicity data on at least eight families of marine organisms, including at least two families of 
chordates, five families of invertebrates, and one other family (such as a plant). The short-term 
CMC of the substance is then calculated by applying a safety factor (0.5) to the FA V. The 
lowest of the FCV, FPV, and FRY is used directly to establish the long-term mean concentration 
(the CCC). The criteria are then subjected to critical review to evaluate the completeness of the 
data and the appropriateness of the results. 

When EPA developed surface water quality criteria in the 1980s, it was known that chromium VI 
was the fonn that was most readily absorbed by living organisms, and that the solubility and 
toxicity of chromium III in saltwater was low. A review of the literature on toxicity of 
chromium III to marine organisms in EPA ( 1980) listed no chronic studies and only two acute 
studies (oyster and crab zoea). The data were considered insufficient at that time to support • 
development of an acute or chronic marine criterion for chromium III. A review of toxicity of 
chromium III to marine organisms yielded no new studies conducted since the original surface 
water quality criteria were developed. The available toxicity data are reviewed below. 

The mean acute toxicity value for the oyster was 10,300 micrograms per liter (µg/L) of total 
recoverable chromium III (Calabrese 1973, as cited in EPA 1980); the mean acute value for crab 
zoea was 56,000 µg/L. Based on these data, EPA ( 1980, page B-7) concluded that "probably 
because of precipitation, a large amount of trivalent chromium must be added to saltwater to kill 
aquatic organisms." For example, polychaete wonns exposed to 50,400 µg/L were killed, likely 
caused by a drop in pH from chromium precipitation. When pH was held stable, the worms 
survived and reproduced at the 50,400 µg/L exposure concentration (Mearns and others 1976, as 
cited in EPA 1980). 

In a review of chromium III hazards to marine organisms, Eisler (1986) listed a range of acute 
toxicity values from 3,300 µg/L (fish 96 hours) to 56,000 µg/L ( crab 96 hours). The only 
chronic value available (12,500 µg/L) was based on a 21-day test of the polychaete worm Nereis 
(Nenthes) arenaceodentata. In acute tests, this polychaete was the most sensitive species tested. 

The lack of chronic marine data for chromium JlI requires that some assumptions be made to 
derive a surface water quality criterion for this metal. Acute criteria are typically reduced by 80 
percent to make acute surface water quality criteria more appropriate for use in chronic exposure 
scenarios (EPA 1986). The table below presents acute toxicity data for marine species exposed 
to chromium III adjusted for chronic exposure. The lowest chronic value for chromium III in 
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marine water (400 µg/L) was selected as the water quality criterion for Parcel 8. Use of chronic 
instead of acute criteria and use of the lowest estimated chronic value add a further degree of 
conservatism to the assessment, as agreed to with the regulatory agencies. 

Chromium Ill Toxicity to Marine Organisms 

Exposure 

Acute Estimated Chronic* 
(µg/L) (µg/L) Effect Reference 

2,000 to 105,000 400 to 21,000 Mean acute toxicity, multiple EPA 1980 
species 

3,300 to 56,000 660 to 11,200 Acute (96 hours) toxicity, Eisler 1986 
multiple species 

10,300 2,060 Acute toxicity to American Calabrese 1973, 
oyster in EPA 1980 

None 12,500 Toxicity to Neanthes Eisler 1986 
(actual chronic arenaceodentata 

exposure) 

50,400 10,080 No effect on survival or Mearns and others, as cited 
reproduction in polychaete in EPA 1980 

Note: 

Acute to chronic adjustment defined as a reduction of the acute level by 80 percent (EPA 1986). 

12.3 CONSIDERATION OF AMBIENT GROUNDWATER CONCENTRATIONS 

As described in Section 12.1, the water quality criteria are probabilistic values derived 
specifically to protect marine organisms at a predetermined level of risk. Navy policy requires 
that regional background, or ambient, concentrations of chemicals be explicitly considered when 
chemicals of potential ecological concern (COPEC) are identified (Navy 2004). The higher of 
the water quality criterion or the HGAL was selected as the water quality screening criterion that 
was used to identify COPECs to avoid naming as COPECs chemicals detected at a maximum 
concentration in groundwater that was less than the HGAL. HGALs for metals are included in 
the groundwater screening presented in Section 13.0. 

13.0 GROUNDWATER SCREENING RESULTS 

The data set used for the groundwater screening includes data from the most recent 12 samples 
from each well at Parcel B using samples collected through November 2004 (similar to the data 
set used for the human health risk assessment). Groundwater data are included from both the 
A-aquifer and the B-aquifer at Parcel B. (Refer to Section 2.2.4 of the TM SRA for a discussion 
of the hydrogeology of Parcel B, and see Figure 2-4 of the TMSRA for a cross section 
illustrating the aquifer relationships.) Groundwater data are available using the database tool in 
Appendix F, and the data are described as part of the human health risk assessment in 
Appendix A (see Sections A4. l and A4.2). Maximum concentrations of chemicals detected in 
groundwater at Parcel B were compared with the surface water quality criteria identified in 
Section 12.0. When no surface water quality criteria were available, the chemicals were 
eliminated from the analysis. The chemicals in the following table were eliminated based on the 
lack of an established criterion for surface water quality. 
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Chemicals Eliminated Based on No Established Criterion for Surface Water Quality 

1, 1,2-Trichloro-1,2,2-trifluoroethane Chloroethane 

1, 1-Dichloroethane Cobalt 

2,4,6-Trichlorophenol delta-BHC 

2-Hexanone Dichlorodifluoromethane 

2-Methylnaphthalene Endrin ketone 

Acetone Iron 

Acetophenone m,p-Xylene 

alpha-BHC Magnesium 

Aluminum Manganese 

Antimony Molybdenum 

Barium Potassium 

Beryllium Sodium 

beta-BHC Trichlorofluoromethane 

Bis(2-ethylhexyl)phthalate Vanadium 

Calcium Vinyl acetate 

Caprolactam Vinyl chloride 

Carbon disulfide Xylene (total) 

Note: 

BHC Benzene hexachloride 

Chemicals detected at maximum concentrations that exceeded surface water quality criteria were 
identified as COPECs. Eleven metals (see Table 1-2); one volatile organic compound, 
trichloroethene (see Table 1-3); one semivolatile organic compound, pentachlorophenol 
(see Table 1-4); and four pesticides (see Table 1-5) were identified as COPECs because they 
exceeded the surface water quality criteria in at least one sample with detected results. 

Concentrations of the 17 COPECs in individual samples from each well were evaluated to 
identify potential threats to the bay, based on the following criteria: 

I. Do measured concentrations consistently exceed surface water quality criteria during 
subsequent sampling events? 

2. When was the most recent sample collected that exceeded the surface water quality 
criterion? 

3. Can concerns about the COP EC be eliminated based on professional judgment of the 
extent and degree of the interpreted impact to the groundwater? The extent and 
degree of impact was assessed by reviewing the locations of recently measured 
concentrations, the likelihood that recently measured concentrations pose a threat to 
the bay, and concentration trends on a well-by-well basis. 
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These three evaluation criteria were applied on a well-by-well basis for each well with detectable 
concentrations of COPECs (see Table I-6). Every well that contained a COPEC that exceeded a 
surface water quality criterion is listed in Table 1-6 to support the evaluation of the data for each 
COPEC at each well. Figure 1-1 shows the locations of the wells listed in Table I-6. 

13.1 CHEMICALS ELIMINATED AS CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN 

Refinement of the list of COPECs focused on the trend in detections-especially consistent 
detections and whether the most recent samples from a well did not exceed the surface water 
quality criterion. Seasonal fluctuations also were considered in the data evaluation. The table 
below summarizes the 12 COPECs that were eliminated from further consideration based on the 
evaluation. Concentration data indicated that, for all 12 COPECs, detections that exceeded each 
surface water quality criterion were isolated and infrequent and were followed by at least one 
sample (but often several samples) that did not exceed the surface water quality criterion. 

Date Criterion was 
Frequency Criterion Most Recently 

Chemical was Exceeded Table Reference Exceeded* 

Arsenic 5/425 1-2 Sep-04 

Cadmium 3/416 1-2 Nov-95 

Chromium (total) 5/462 1-2 Aug-94 

Selenium 6/377 1-2 Sep-04 

Silver 5/416 1-2 Sep-04 

Zinc 13/437 1-2 Jun-02 

T richloroethene 2/489 1-3 Nov-02 

Pentachlorophenol 1/237 1-4 Nov-02 

alpha-Chlordane 2/234 1-5 Aug-03. 

gamma-Chlordane 2/234 1-5 Nov-03 

Heptachlor 3/223 1-5 Mar-03 

Heptachlor Epoxide 1/223 1-5 Nov-95 

Note: 

See Table 1-6 for chemicals that exceeded criteria 

13.2 CHEMICALS OF CONCERN 

Based on the well-by-well evaluation, chromium VI, copper, lead, mercury, and nickel were 
identified as chemicals of concern (COC). Each chemical is considered a COC only in the well 
where it exceeds the corresponding surface water quality criterion and not in any other well, or 
across Parcel B . 
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13.2.1 Chromium VI 

Chromium VI was identified as a COC because it was detected at concentrations that exceeded 
the chronic surface water criterion (50 µg/L) in samples collected from a single well. Of 
354 groundwater samples collected at Parcel B, 10 contained concentrations that exceeded the 
surface water criterion for chromium VI (see Table I-2). All of the samples with elevated 
chromium VI concentrations were collected from well IR10MW12A near Building 123, where 
there was a known source of chromium VI from plating operations (see Table I-6). 

13.2.2 Copper 

Copper was identified as a COC because it was detected at concentrations that exceeded the 
HGAL (28.04 µg/L) in samples collected from one well in IR-07. Of the 437 groundwater 
samples analyzed for copper, 7 exceeded the HGAL for copper. Table I-6 shows elevated 
concentrations of copper in the samples from well IR07MW20A2 (see Figure I-1 ). 

13.2.3 Lead 

Lead was identified as a COC because it was detected at concentrations that exceeded the HGAL 
(14.44 µg/L) in samples collected from the IR-07 and IR-26 areas of Parcel B. Of the 
426 groundwater samples analyzed for lead, 7 exceeded the HGAL for lead. Table I-6 shows 

• 

elevated concentrations of lead in samples from wells IR07MWS-2 and IR26MW48A • 
(see Figure I-1). 

13.2.4 Mercury 

Mercury was identified as a COC because it was detected at concentrations that exceeded the 
HGAL (0.6 µg/L) in samples collected from the IR-07 and IR-20 areas of Parcel B. Of the 
436 groundwater samples analyzed for mercury, 13 exceeded the HGAL for mercury. Table I-6 
shows elevated concentrations of mercury in samples from wells IR26MW47A, PA50MW02A, 
and IR20MW01A (see Figure I-1). Mercury in the area beneath former Excavation EE-05 may 
be the source of the consistent mercury concentrations detected in samples from well 
IR26MW47A. 

13.2.5 Nickel 

Nickel was identified as a COC because it was detected at concentrations that exceeded the 
HGAL (96.48 µg/L) in samples collected from several wells in the IR-07 area of Parcel B. Of 
the 415 groundwater samples collected at Parcel B wells, 19 exceeded the HGAL for nickel. 
Table I-6 shows elevated concentrations of nickel in samples from wells JR07MWP-1, 
IR07MWP-2, IR07MWS-1, IR07MWS-3, and IR07MWS-4D (see Figure 1-1). Four of the five 
wells (all except IR07MWS-1) are located near San Francisco Bay in an area where groundwater 
contains high concentrations of chloride. All four wells were installed using stainless steel • 
casing and well screens. The Navy studied the concentrations of nickel in the A-aquifer 
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groundwater near these wells by installing and sampling adjacent wells with polyvinyl chloride 
(PVC) casing and screens. Groundwater samples collected from wells constructed with PVC 
materials did not indicate elevated concentrations of nickel and the Navy concluded that the 
source of nickel in these wells was leaching of nickel from the well casing and screen caused by 
corrosion of the stainless steel well components in the high-chloride groundwater environment 
{IT Corporation 1999). These stainless steel wells have all since been decommissioned. 
Therefore, nickel was excluded as a COC in these four wells because the nickel concentrations of 
concern were not related to groundwater conditions in the aquifer. 

Nickel was identified as a COC at well IR07MWS-l because three samples exceeded the HGAL. 
Table I-6 shows elevated concentrations of nickel in samples from well IR07MWS-l 
(see Figure 1-1 ). Although well IR07MWS-l was also constructed using stainless steel casing 
and well screen, this well was not included in the nickel study at IR-07 discussed above and 
concentrations of chloride in groundwater near IR07MWS- l are lower than in the vicinity of the 
other four wells which are nearer to the bay than IR07MWS-l. Therefore, nickel was identified 
as a COC and included in the trigger level evaluation. 

14.0 LINES OF EVIDENCE FOR ATTENUATION OF CHEMICAL 
CONCENTRATIONS IN GROUNDWATER 

As chemicals migrate through soil and groundwater, they are subjected to physical, chemical, 
and biological processes that tend to reduce their concentrations. These processes include 
sorption of chemicals to soil particles, volatilization, hydrodynamic dispersion and molecular 
diffusion, and chemical and biological transformation (biodegradation). 

Additional reduction in chemical concentrations takes place in the tidal mixing zone near the 
shoreline. This zone is where surface water from the bay moves inland through the aquifer, 
mixing with the groundwater. The net discharge of groundwater may not be changed by tidal 
influence, but rising tides introduce surface water into the aquifer so that the concentration of 
chemicals in groundwater that discharges during low tide is reduced by near-shore mixing of the 
bay water and groundwater in the aquifer. Finally, concentrations of chemicals entering the bay 
with the discharging groundwater will be further reduced by dilution of groundwater with the 
bay water at the interface of the groundwater and the bay. This section describes attenuation of 
chemical concentrations in groundwater as it migrates through these three different zones: from 
the source areas, through the tidal mixing zone, and on to the bay discharge points. As described 
below, in this evaluation the attenuation factors (AF) for the tidal mixing zone and for discharge 
to the surface water body are set to 1 (no attenuation) to provide a highly conservative approach, 
as agreed to with the regulatory agencies. 

14.1 ATTENUATION DURING GROUNDWATER TRANSPORT TO TIDAL MIXING ZONE 

Groundwater modeling was performed to estimate peak concentrations of chemicals that may 
discharge to the bay for a variety of plume widths and distances to the bay. The methodology 
and results for the groundwater modeling are presented in Appendix G of the Revised Feasibility 
Study Report for Parcel D (Su!Tech 2007). Based on the maximum detected concentration in 
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the source area and the predicted peak concentration at the point of discharge to the bay, an • 
attenuation factor (AF = maximum source area concentration divided by predicted peak 
concentration at receptor location) was calculated for the various hypothetical groundwater 
plumes. 

The analytical solute transport model BIOSCREEN (EPA 1997a) was used to predict 
maximum concentrations at the point of discharge and then to calculate AFs. The 
sediment/bay interface was used as the point of discharge in the model. BIOSCREEN can 
simulate adsorption ·and degradation processes during advective transport of the solute; 
however, adsorption and degradation parameters were set to zero in this model to ensure that 
hydrodynamic dispersion was the only mechanism acting to reduce contaminant concentrations 
in groundwater. By modeling hydrodynamic dispersion as the only attenuation mechanism, the 
results can be applied to any analyte and the calculated AFs are not chemical specific; 
however, the AFs are plume specific based on the width of the plume and the distance from the 
source of the plume to the nearest receptor location. Considering only hydrodynamic dispersion 
for attenuation adds conservatism to the assessment, as agreed to with the regulatory agencies. 

The intent of this modeling approach was to provide conservative estimates of the maximum 
concentrations in groundwater expected at the points of discharge. Based on model sensitivity 
analysis, the values for input parameters were chosen to result in realistic, yet conservatively 
high, estimates of the maximum concentrations in groundwater at the points of discharge, 
providing an added layer of conservatism to the calculations. The results of the modeling 
indicated a range of AFs, depending on the width of the plumes and the distance to receptors. A 
complete presentation of the modeling methodology and results is provided in the Revised • 
Feasibility Study Report for Parcel D (SulTech 2007). 

The table on the following page provides typical ranges of AFs calculated using the 
BIOSCREEN model for various plume widths and distances from the bay. These data indicate 
that the amount of attenuation caused by hydrodynamic dispersion during groundwater transport 
can be significant, and the longer the travel distance (distance to receptor) the greater the AF. 

14.2 ATTENUATION IN THE TIDAL MIXING ZONE 

Several studies in the vicinity of HPS attempted to quantify the amount of attenuation that occurs 
in the tidal mixing zone caused by dilution by seawater. These studies are discussed below. 

The tidal mixing zone is defined as the area near and inland of the shoreline where groundwater 
and sea water mix as a result of tidal fluctuations. Groundwater flow in the tidal mixing zone 
can be complex because of the diurnal nature of tides. At high tide, the flow direction may be 
from the shore inland, in response to the hydraulic gradient created by the high tide. Conversely, 
at low tide, the flow direction may be from land to the shore, in response to the hydraulic 
gradient created by the low tide. The tidally influenced fluctuations in water level change the 
direction of groundwater flow daily in the tidal mixing zone, and result in the movement of 
seawater back and forth in the tidal mixing zone. Assuming concentrations are lower in the sea 
water than the groundwater that is discharging, a certain amount of attenuation of chemical 
concentrations in groundwater occurs because of the dilution of groundwater within the aquifer 
by the sea water. 
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Source Width Distance to Receptor 
(feet) (feet) Attenuation Factor 

40 50 1.0 

40 500 6.3 

40 1,600 58.0 

60 50 1.0 
----

60 ~o 4.4 
--------- ----------

60 

80 

80 

80 

120 

120 

120 

160 

160 

160 

200 

200 

200 

240 

240 
--·· 

240 

280 

280 
···-

280 

320 

320 

320 

360 

360 

360 

1,600 40.4 

50 1.0 

500 3.4 
······-···-····-----·----·-------------

1,600 31.5 

50 1.0 

500 2.5 

1,600 22.6 

~ 1.0 

500 2.1 

1,600 

50 

500 

1,600 

50 

500 

1,600 

50 

500 

----------·-- ·-··-·····-·····-···---

18.1 

1.0 

1.9 

15.3 

1.0 

1.8 

13.5 

1.0 

1.8 
---- ---- ------··----- ---

1,600 12.2 

50 1.0 
---

500 1.7 

1,600 11.3 

50 1.0 
----

500 1.7 
-- ---------------------- ··-- - ----······----·---

1,600 10.5 
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14.2.1 Modeling Conducted at Mission Bay, San Francisco 

A one-dimensional mathematical model (ENVIRON International Corporation 1998) was 
developed for the area within a 50-foot distance from the bay fringe. The model simulated the 
influence of tides on chemical concentrations in groundwater as the groundwater flows toward 
the bay and was based on method developed by Yim and Mohsen (1992). The model 
incorporated the effects of dilution, hydrodynamic dispersion, and sorption within the 
groundwater system. No dilution within the bay was considered. In total, 63 model runs were 
carried out to provide a sample of reasonable dispersivity characteristics, sorption parameters, 
and initial concentration distributions. The minimum attenuation predicted by the model over 
the last 50 feet to the bay was a factor of about 6.5, the maximum attenuation was 12.8, and the 
average attenuation was 9.7. As additional support for the model results, the authors used the 
real case where the tidal influences reduced the highest observed contaminant level inland of 
600 µg/L to about 15 µg/L near the tidal river (which results in an AF of 40). 

14.2.2 Modeling Conducted Near Pier 64, San Francisco 

Clayton Group Services (200 I), in association with S.S. Papadopulos & Associates, Inc., 
developed a flow and transport model using MODFLOW and MT3D to evaluate attenuation of 
chemical concentrations in groundwater caused by dilution associated with tidal mixing in the 
fill close to the bay. The base case model showed a 65 percent reduction (approximately a factor 

• 

of 3) in the average concentration of chemicals in groundwater before it enters the bay, which is • 
a more conservative result than was obtained from the model developed for Mission Bay. 
However, the estimated inland extent of mixing was only 30 feet into the aquifer from the bay, as 
opposed to the 50 feet used for the Mission Bay model. Additionally, the Pier 64 model used a 
much higher hydraulic conductivity value (75 feet per day) than the Mission Bay model (2.8 feet 
per day). Data from HPS studies indicate that the tidal mixing zone is longer than 50 feet and 
that hydraulic conductivities are generally on the order of 1 to 20 feet per day. Therefore, it 
appears that the modeling results from Mission Bay would be more representative of the 
conditions at HPS than the modeling results from near Pier 64. 

14.2.3 Tidal Mixing Study at Hunters Point Shipyard 

The Navy studied the extent of tidal mixing within the A-aquifer at Parcel E at HPS in 2002 
(Tetra Tech 2004). Specific conductance, a temperature-independent surrogate for salinity, was 
used to evaluate the relationship between salinity fluctuations and tidal fluctuations. 
Fluctuations in specific conductance related to tidal fluctuations in water levels were observed 
along the Parcel E shoreline in a near-shore well (IR02MW206A 1 located 70 feet from the bay 
in the area east of IR-03), but not in an inland well (IR 15MW06A located 335 feet from the bay 
at IR-15). These data indicate that the tidal mixing zone in Parcel E extends at least 70 feet 
inland from the shoreline. 
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14.3 ATTENUATION ON DISCHARGE TO SAN FRANCISCO BAY 

When groundwater discharges to the bay, chemical concentrations in groundwater likely are 
diluted because of the relatively small volume of groundwater discharging into a large surface 
water body. However, measuring groundwater discharge is a difficult task and is seldom 
attempted at hazardous waste sites. It is also difficult to measure the chemical concentrations in 
the surface water body because of uncertainty about locations and depths for sampling and 
potential temporal variations in concentrations. Several agencies have assumed a 10 times 
dilution factor as a "rule of thumb" to account for the dilution in chemical concentrations that 
occurs when groundwater discharges to a surface water body. The following sections describe 
the approaches that these regulatory agencies have taken. 

14.3.1 National Oceanic and Atmospheric Administration Approach 

The Coastal Protection and Restoration Division (CPRD) of National Oceanic and Atmospheric 
Administration (NOAA) is charged with protecting and restoring coastal habitats and resources 
affected by hazardous materials releases. CPRD works closely with EPA, the Department of 
Defense, states, and other natural resource trustees throughout the Comprehensive 
Environmental Response, Compensation, and Liability Act remedial process to ensure that 
selected remedies are protective and that appropriate measures are implemented to restore 
NOAA trust resources (NOAA 2006a) . 

CPRD developed Screening Quick Reference Tables that present screening concentrations for 
inorganic and organic chemicals in various environmental media (NOAA 1999). The CPRD 
discusses the comparison of screening of groundwater data to EPA' s ambient water quality criteria 
(A WQC) on the Frequently Asked Questions web page, as follows (NOAA 2006b): 

"Groundwater concentrations are also screened against AWQC (ambient water 
quality criteria). However, given the dilution expected during migration and 
upon discharge of groundwater to surface water, CPRD uses 10 times the 
applicable A WQC for screening. " 

Why does NOAA apply a default dilution factor of only lOx for the discharge of 
groundwater to surface water? 

"We prefer to use site-specific information whenever it is available. But because 
such data have not been derived, we acknowledge that some level of dilution would 
occur. We chose to use a conservative, order of magnitude dilution factor for 
screening purposes to ensure a high degree of confidence that any contaminant 
source eliminated.from ji,rther consideration is not likely to pose substantial risk. 
Conversely, this is not meant to imply that contaminant sources that do not pass this 
screening do pose risk. " 
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The information presented on NOAA's website indicates that NOAA considers a 10 times • 
dilution of groundwater concentrations during transport and discharge to surface water to be an 
appropriate, conservative estimate of the amount of attenuation in chemical concentrations that 
can be expected when groundwater discharges to a surface water body. 

14.3.2 EPA RCRA Approach 

The Resource Conservation and Rec0very Act (RCRA) grants EPA and authorized states the 
authority to regulate hazardous waste management facilities that treat, store, or dispose of 
hazardous waste. The RCRA corrective action program uses environmental indicators (El) to 
assess progress at RCRA sites. The Els are a means of evaluating and reporting on the 
acceptability of current site conditions. (That is, they are interim milestones and not final 
remedy or site closure goals.) They are used to summarize and report on the site-wide 
environmental conditions at the RCRA corrective action program's highest-priority sites 
(especially on the RCRA Cleanup Baseline). One of the Els is "Migration of Contaminated 
Groundwater under Control" (the "groundwater El"). 

The following information is provided on the EPA RCRA Corrective Action Environmental 
Indicators - Frequently Asked Questions web page (EPA 2006b ). 

For the purpose of making a Groundwater Environmental Indicator determination, how 
do I address groundwater-to-surface-water interaction? 

"In cases where groundwater is being discharged to sw:face water, you should, as 
a general matter, focus your groundwater environmental indicator evaluation on 
the question of whether or not contaminated groundwater is significantly impairing 
the quality of the surface 1vater body. A positive environmental indicator 
determination ·would general~y be appropriate ·where the groundwater is not 
sign(ficantly affecting the surface water body in a way that leads it to fail basic 
water-quality criteria. ·• 

Is the discharge of "contaminated" groundwater into surface water likely to be 
"insignificant?" 

"In some cases, overseeing agencies are likely to be able to conclude that a release 
from groundwater into surface water will be "insignificant" - and therefore "under 
control" - based on the levels of contaminants in the groundwater, without 
consideration of the volume or jlo-w of the surface water body. As a rule of thumb, 
we have found that, if the groundwater concentrations for all constituents are less 
than IO times the appropriate sw.face water quality criteria for both human health 
and aquatic life, the current groundwater discharge should be "insignificant"for 
environmental indicator purposes. In this case, the regulator would conclude that 
the groundwater environmental indicator had been met (at least with respect to the 
discharge to surface vvate,). ·· 
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The infonnation provided in the interim-final guidance and on the RCRA corrective action 
program's web pages clearly indicates that it is appropriate for RCRA sites to assume a 10 times 
dilution factor in estimating concentrations of contaminants in groundwater discharging into 
surface water bodies (EPA 2006b, 2006c). 

14.3.3 Regional Water Quality Control Board, San Francisco Bay Region 
Approach 

The Water Board has allowed a 10 times dilution and attenuation factor in at least one 
instance: for the proposed Eastshore Park Property in Berkeley, Albany, and Richmond. In 
Site Cleanup Requirements Order No. 98-072 for Catellus Development Corporation and SF 
Pacific Property, Inc., the Water Board states: "Action levels for groundwater are based on 
water quality objectives for saltwater species .. .In the uplands above the 50-foot shoreline 
buffer, groundwater action levels are ten times the water quality objectives. This multiple 
reflects the predicted attenuation of constituents in groundwater that occurs at the site as 
discussed in the Remediation and Risk Management Plan, given the chemical-specific 
characteristics, site-specific hydrogeological conditions, and the Board's prior experience with 
groundwater at various shoreline sites." 

The Water Board's position related to the East shore Park Property is that the 10 times dilution 
was a site-specific determination and is not directly applicable to HPS. The Water Board does 
not allow modeling to incorporate dilution of groundwater contaminants in surface water. The 
Water Board's position regarding attenuation of groundwater discharge to the bay at HPS is 
further discussed in a letter to the Navy dated March 16, 2006 (Water Board 2006b). 

14.4 SUMMARY OF ATTENUATION MECHANISMS FOR CHEMICALS IN GROUNDWATER 

Chemical concentrations in groundwater are reduced in three discrete zones during 
groundwater transport from a source zone to the bay. These are ( 1) the area of groundwater 
transport to the tidal mixing zone, (2) the tidal mixing zone, and (3) the zone of groundwater 
discharge to the bay. The mechanisms of attenuation and amount of attenuation in each of 
these three zones are different. As described below, in this evaluation the AFs for the tidal 
mixing zone and for discharge to the surface water body are set to 1 (no attenuation) to provide a 
highly conservative approach, as agreed to with the regulatory agencies. 

Mechanisms such as sorption, biological and chemical transformation, and hydrodynamic 
dispersion are at work during groundwater transport. Groundwater flow modeling conducted 
for Parcel D evaluated the amount of attenuation that would be expected created only by 
hydrodynamic dispersion in the groundwater transport zone. Under conservative assumptions 
(see Revised Feasibility Study Report for Parcel D [SulTech 2007]), the amount of attenuation 
that occurred ranged from a factor of I to 58, depending on the width of the source area and 
the distance to the bay. For small plume widths (40 feet), and distances of 500 feet and greater, 
AFs were greater than 6. For relatively large plume widths (170 feet) and distances of 500 feet 
and greater, AFs were greater than 2, and at distances of 1,000 feet, AFs were greater than 4, 
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even with plume widths up to 340 feet. The COC plumes identified at Parcel B were generally 
on the order of 40 feet wide and were between 50 and 300 feet from the bay. 

Within the tidal mixing zone, at least two studies have been perfonned in the San Francisco Bay 
area, which indicated that dilution of chemical concentrations occurs in this zone. The Mission 
Bay study indicated AFs of 6.5 to 12.8, with an average value of 9.7 within a 50-foot tidal 
mixing zone. The study conducted near Pier 64 indicated a 65 percent reduction (AF of 3) in 
chemical concentrations within a 30-foot tidal mixing zone. Tidal mixing studies conducted at 
HPS have indicated a tidal mixing zone of at-least 70 feet. The hydraulic conductivities used for 
the Mission Bay and Pier 64 studies indicate that the Mission Bay study more closely reflects 
conditions at HPS. 

When groundwater discharges into a surface water body, it is expected that some dilution of 
chemical concentrations in groundwater will occur because of the much larger volume of water 
in the surface water body as compared with the volume of groundwater discharge. However, 
measuring the actual amount of dilution that occurs on groundwater discharge is difficult. 
NOAA, EPA, and the Water Board have all indicated that a IO times dilution or attenuation "rule 
of thumb" is appropriate to evaluate concentrations in groundwater upland of the point of 
discharge and the potential for this groundwater to impair the surface water body. All three 
agencies have indicated they consider the IO times rule a conservative assessment of the amount 
of dilution that can be expected. 

• 

The amount of attenuation that occurs in each of these zones is not additive - it is • 
multiplicative. However, in this evaluation, the AFs for the tidal mixing zone and for discharge 
to the surface water body are set to 1 (no attenuation) to provide a highly conservative approach, 
as agreed to with the regulatory agencies. 

15.0 DEVELOPMENT OF PARCEL B TRIGGER LEVELS 

This section presents proposed trigger levels developed for each of the COCs identified in 
Section 13.0. The trigger level development takes an extremely conservative approach because it 
does not take into account attenuation in the tidal mixing zone or attenuation from discharge to 
the surface water body, and instead relies exclusively on the hydrodynamic dispersion calculated 
for the groundwater transport zone. Considering only hydrodynamic dispersion for attenuation 
adds conservatism to the assessment, as agreed to with the regulatory agencies. The resulting 
trigger levels likely overestimate the potential impacts of the groundwater plumes on the bay. 

Wells that have concentrations of metals above the water quality screening criterion have been 
identified at Parcel B in the following areas: 

• IR-07, copper, lead, and nickel • IR-20, mercury 

• IR-I 0, chromium VI • IR-26, lead and mercury 
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Trigger levels can be derived for these source areas by multiplying the AF calculated for the 
source area by the surface water quality criteria or the HGAL, whichever is higher. The 
modeling approach and resultant AFs are described in detail in the Revised Feasibility Study 
Report for Parcel D (SulTech 2007) and summarized in Section 14.1. The table below 
summarizes the proposed trigger levels for each well and COC. 

Surface Proposed 
Water Trigger Concentration 

Quality Level at Concentration Exceeds 
Attenuation HGAL Criterion Source Well at Source Well Date of Proposed 

Well, COC Factor (µg/L) (µg/L) (µg/L) (µg/L) Sample Trigger Level? 

IR07MW20A2, 
1 28.04 3.1 28.04 40.6 Jul-91 YES 

copper 

IR07MWS-1, 
4 96.48 8.2 386 322 Dec-91 NO 

nickel 

\R07MWS-2, 
14.44 8.1 14.44 114 Sep-04 YES 

lead 

IR10MW12A, 
4.5 NA 50 225 550 Mar-04 YES 

chromium VI 

IR20MW01A, 
4 0.6 0.025 2.4 2 Jan-94 NO 

mercury 

IR26MW47A, 
0.6 0.025 

mercury 
0.6 2.8 Nov-04 YES 

IR26MW48A, 
1 14.44 8.1 14.44 71.5 Sep-04 YES 

lead 

PA50MW02A, 
mercury 

0.6 0.025 0.6 0.91 Aug-94 YES 

Note: 

NA Not applicable 

These proposed trigger levels are extremely conservative because ( 1) they rely on conservative 
AFs calculated from groundwater flow modeling and (2) they take into account only 
hydrodynamic dispersion during groundwater transport and do not include attenuation in the tidal 
mixing zone or attenuation when the groundwater discharges to the surface water body. 
Considering only hydrodynamic dispersion for attenuation adds conservatism to the assessment 
and provides maximum protectiveness for the bay, as agreed to with the regulatory agencies. 
Nevertheless, the six wells listed above where the concentration exceeds the proposed trigger 
level will be included in the proposed groundwater monitoring plan discussed in Section 5.3.2 of 
theTMSRA. 

As discussed in Section 5.3.2 of the TMSRA, the details of groundwater monitoring program 
will be identified during the remedial design. Inclusion of the six wells listed above in the 
groundwater monitoring program will be based on the concentrations observed in groundwater at 
these wells at the time the design is prepared. The groundwater data used for some of these 
wells was collected many years ago and may no longer represent current conditions in 
groundwater. For example, the concentration of copper at well IR07MW20A2 that exceeded the 
trigger level was measured in a sample collected in 1991, and this well was not sampled since 
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that time. Evaluations in the remedial design will consider current data for the six wells listed • 
above and will not be limited to the data set ending in November 2004 that was used for the 
trigger level analysis. These newer data collected since November 2004 may indicate that 
monitoring is no longer necessary (for example, if the data show concentrations are consistently 
below the trigger level). Wells that were installed after the cut-off date for the trigger level 
evaluation (November 2004) will also be included in the assessment during the remedial design. 
Complete discussions of these evaluations will be contained in the remedial design for review by 
the regulatory agencies. 

For the cases where the current data indicate concentrations consistently exceed a trigger level, 
the following additional evaluations may occur: 

• Increasing the frequency of monitoring in the well where the trigger level was 
exceeded to evaluate whether the elevated level is persistent; 

• Monitoring groundwater at a location farther downgradient to evaluate whether the 
attenuation estimated in establishing the trigger level has occurred; 

• Using site-specific detailed information to more accurately estimate attenuation 
(including processes such as adsorption and degradation); or 

• Implementing a selected remediation alternative for groundwater treatment. 

Chemicals that are identified in the remedial design as requiring monitoring based on the trigger 
levels will follow a process similar to the process envisioned for other COCs (such as volatile 
organic compounds and mercury) in groundwater that is described in Section 5.3.2 of the 
TMSRA. This process will include regular monitoring followed by a '"-proof period" to 
demonstrate that concentrations are below the trigger level. Details of the groundwater 
monitoring plan will be developed during the remedial design but are expected to include criteria 
(perhaps as a decision-tree matrix) to guide decisions for active treatment of groundwater in a 
case where a chemical concentration consistently exceeds a trigger level. 

Trigger levels apply only to specific locations and chemicals; the point of measurement for 
comparison to a trigger level will be an individual groundwater monitoring well. In some cases, 
the point of measurement may be a well near the shoreline. For COCs that exist in groundwater 
near the shoreline, the chemical concentrations in groundwater at the point of measurement will 
be used to represent the concentrations that exist farther bayward at the interface of the sediment 
and the surface water of the bay where groundwater discharges (the point of exposure). 

The uncertainty involved in the development of the trigger levels is described in the following 
section. 
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16.0 UNCERTAINTY 

Uncertainty plays an important role in risk-based decision-making. By design, a screening-level 
evaluation is centered on conservative default assumptions that result in overestimates of risk 
(EPA 1997b ). The sections below include brief reviews of some sources of uncertainty 
associated with development of trigger levels for Parcel B groundwater. 

16.1 UNCERTAINTY IN DEVELOPMENT OF WATER QUALITY SCREENING LEVELS 

The water quality screening criteria for aquatic life are derived using a methodology published in 
"Guidelines for Deriving Numeric National Water Quality Criteria for the Protection of Aquatic 
Organisms and Their Uses" (Stephan and others 1985). Under these guidelines, criteria are 
developed from data that quantify the sensitivity of species to toxic compounds in controlled 
studies. Almost all of the data used to derive the criteria are from studies on animals and plants 
under controlled laboratory conditions. Criteria are generally not adjusted for laboratory-to-field 
vanance. 

It is possible to conduct long-term sublethal laboratory tests to derive chronic water quality 
criteria. In reality, though, chronic toxicity tests are much more expensive than acute tests and 
are not as frequently conducted. Chronic toxicity testing data for many chemicals, such as 
chromium III, are inadequate to meet the minimum requirement of eight families of aquatic 
organisms to develop water quality criteria. In these instances, EPA allows the estimation of a 
chronic criterion from the FA V using ratios derived from studies that involved both acute and 
chronic tests simultaneously for the same species. Acute-to-chronic ratios are calculated for each 
set of parallel tests, then averaged (using the geometric mean) to arrive at the final acute-to
chronic ratio. The acute-to-chronic ratio is the ratio of the acute toxicity to the chronic toxicity 
of a chemical or sample that can be used to predict acute toxicity from chronic data and vice 
versa. Three studies with parallel testing are required to calculate a valid final ratio. The chronic 
criterion is then calculated from the FA V (and not the acute criterion) by dividing it by the final 
acute-to-chronic ratio. Although the protocol is well defined, the resulting chronic criterion may 
bear little relation to actual toxicity experienced by marine organisms in the field. 

16.1.1 Speciation and Bioavailability of Chromium Ill in Receiving Water 

Most states default to using the chromium VI criteria for all species of chrome because EPA does 
not provide criteria for chromium III in marine waters. However, chromium III is dramatically 
less toxic than chromium VI to polychaetes and crustaceans (but not to molluscs or teleosts) in 
saltwater (Eisler 1986). Given that chromium exists in two major valence states, depending on 
the presence of oxygen in the sediment and the water column of the receiving water body, it is 
essential to distinguish between chromium III and chromium VI. In addition, natural and 
induced remedies for chromium VI may result in increased chromium III concentrations as a 
degradation product. Generally, chromium III is relatively non-toxic in saltwater, and chromium 
VI is highly toxic. The current science indicates that reduction/oxidation (redox) conditions 
present within the water column and sediment govern the chemistry of chromium, as a recent 
investigation in Baltimore Harbor has demonstrated (Maryland Department of the Environment 
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2004). In Baltimore Harbor, low dissolved oxygen in the water column and high biological 
oxygen demand in the sediment drove the conversion of chromium VI to chromium III 
(Maryland Department of the Environment 2004). Much of the chromium III adsorbed to the 
sediment, where it was involved in reactions that created stable oxides and hydroxides that were 
unavailable for partitioning into porewater (Maryland Department of Environment 2004). 

Uncertainty related to speciation of chromium in receiving waters is not a trivial variable. 
Sensitivity of marine organisms to chromium VI and chromium III varies by several orders of 
magnitude. Neanthes arenaceodentata, a marine polychaete worm, is the most sensitive marine 
organism reported in the literature (Eisler 1986). Concentrations of chromium VI of less than 
100 µg/L interfered with feeding, reproduction, and larval development (Eisler 1986). Yet this 
same marine species demonstrated no adverse reaction to concentrations of chromium III more 
than 3 orders of magnitude greater than the effect level of chromium VI. 

The two forms of chromium differ markedly in their availability to marine organisms. Chromium 
III is not readily taken up by organisms because of its very low solubility in saltwater. Barnacles 
(Ba/anus sp.) accumulated chromium VI in their tissues at concentrations up to 1,000 times greater 
than ambient concentrations. In contrast, chromium III was quickly removed by the filtering 
activity of the barnacle and was not concentrated in soft tissues. Instead, the barnacle eliminated 
chromium III via the digestive system, according to studies reported in Eisler ( 1986). 

• 

Studies such as these illustrate the uncertainties associated with chromium toxicity. Except for • 
the area near well IR 1 0MW 12A where chromium VI is known to be present, groundwater 
conditions ( especially pH and redox potential) at Parcel B favor the existence of chromium as 
chromium III. Nevertheless, detailed studies of chromium in groundwater throughout Parcel B 
have not been conducted, so the speciation of chromium is an uncertainty. 

16.1.2 Speciation and Bioavailability of Nickel in Receiving Water 

The ultimate fate of nickel in the bay is controlled by physical and chemical properties of the 
surface water, including pH, redox potential, hardness, alkalinity, organic and inorganic ligands, 
other cations that compete for binding sites, water temperature, and other factors. 

The actual bioavailability and toxicity of dissolved nickel released in groundwater to San 
Francisco Bay cannot be predicted using available data. The water quality criterion is lower than 
the background concentration of nickel in groundwater at Parcel 8. Local conditions may favor 
organisms that are tolerant to nickel, or organisms that are sensitive to the toxic effects of nickel 
may not be as prevalent in the area. No site-specific tests of nickel toxicity were conducted, so 
this question remains unanswered. It is well known, however, that the background concentration 
of nickel in San Francisco Bay sediment derived by the Water Board is higher than the effects 
range generally used to screen risk to estuarine organisms throughout the country (Long and 
others 1995; Water Board 1998). 
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The tox1c1ty benchmarks for nickel, which are based on laboratory tests using specially 
constituted water, may be poor predictors of toxicity observed in the bay because the 
composition of water used for marine testing has a substantial influence on the outcome of the 
test. This influence results because of the large number of parameters that interact to control the 
bioavailability of the metal ion, allowing it to enter the organism or be adsorbed onto external 
membranes (Nickel Institute 2006). Use of the HGAL as the water quality screening level 
circumvents the issue of uncertainty in the toxicity benchmark, but does not provide a risk-based 
substitute for predicting or interpreting actual effects on the marine environment. 

16.2 UNCERTAINTY IN DERIVING ATTENUATION FACTORS 

The derivation of AFs for chromium VI, copper, lead, mercury, and nickel in the Parcel B 
groundwater relies on estimates of physical, chemical, and biological conditions that prevail 
below the surface of the ground across a wide area of heterogeneous fill material. Processes 
such as sorption of contaminants to soil particles, volatilization, hydrodynamic dispersion and 
molecular diffusion, and chemical and biological transformation are complex and are difficult to 
precisely quantify, even under controlled laboratory conditions. 

General trends, such as the tendency for chemical concentrations to decrease as the groundwater 
moves away from the source of contamination, are understood; still, the precise measurements of 
the parameter values desired in the model are rarely available. Instead, conservative default 
values are substituted, or in some cases, a range of values is applied in an effort to bracket the 
correct value. For example, in the model described in the Revised Feasibility Study Report for 
Parcel D (SulTech 2007) and summarized in Section 14.1 of this appendix, adsorption and 
degradation parameters were set to zero to ensure that hydrodynamic dispersion was the only 
mechanism that could cause a reduction in chemical concentrations in groundwater. This 
approach likely underestimates the reduction in contaminant concentrations and results in 
conservatively low AFs. 

The data set used to derive the AFs adds some additional uncertainty. In some cases, few 
measurements were collected at a location or the only data available were collected many years 
ago. Both of these factors may limit the representativeness of the data evaluated for these wells. 
However, data for all wells were considered in the evaluation and trigger levels were developed 
despite these limitations. For example, a trigger level was calculated for copper at well 
IR07MW20A2 even though only three samples were collected and the most recent was collected 
in June 1992. 

Often, the uncertainty in site-specific conditions is implicitly addressed in the decision not to 
attempt to quantify attenuation, but to default to a conservative value, such as the 10 times 
dilution recommended by NOAA (1999). The default value acknowledges the inherent 
uncertainty in site-specific conditions, and is intended to bias the decision-making process 
toward increased protectiveness. In some cases, the purposeful bias in parameter values used for 
the Parcel B assessment resulted in AFs that are even more conservative (lower) than the 
10 times factor typically used by regulatory agencies (see Section 14.1 ) . 
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16.3 UNCERTAINTY IN CALCULATING TRIGGER LEVELS 

Calculation of a trigger level for groundwater is a simple multiplication of the AF by the water 
quality screening level. However, as a product of two terms that are each the result of a series of 
estimates, the trigger level carries with it the uncertainties of the individual tenns that 
contributed to the final equation. As discussed in Sections 16.1 and 16.2, neither the water 
quality criteria nor the AF are easily derived, exact, or realistic quantities. On the contrary, these 
values are themselves derived via a process of estimation and back-calculation that contains its 
own inherent uncertainty. 

Even if it were assumed that both the surface water quality criteria and the AF were accurately 
estimated, the assumptions in the trigger level calculation would introduce additional uncertainty 
in the fom1 of purposeful bias toward conservatism. The underlying assumption in development 
of the trigger level is that the most sensitive life stage of the most sensitive marine organism 
known is exposed for its entire lifetime to the maximum concentration of a chemical in 
groundwater, reduced only by the conservatively calculated AF. The calculation also assumes 
that l 00 percent of the chemical remains in the dissolved state even after it has been discharged 
to the bay, despite expectations that some constituents may be quickly adsorbed to sediment or 
precipitate out. 

17.0 SUMMARY AND CONCLUSIONS 

Water quality criteria have been established for the protection of aquatic organisms in surface 
water, and generally exist for both acute and chronic exposure scenarios. These surface water 
quality criteria were evaluated, and appropriate surface waterquality criteria for the protection of 
the bay were selected. Selection criteria included use of chronic criteria if available, use of acute 
criteria adjusted for chronic conditions if no chronic criteria exist, and selection of the lowest 
level of two criteria existing for the same exposure scenaiio. 

No such criteria exist for groundwater. The direct application of the surface water quality 
criteria to groundwater to protect aquatic organisms from groundwater that discharges to a 
surface water body is inappropriate because chemical concentrations in groundwater will tend to 
attenuate as the groundwater migrates toward its discharge point. Furthermore, surface water 
quality criteria are not legally applicable to groundwater. However, the surface water quality 
criteria were applied to groundwater at Parcel B as screening levels to evaluate the potential for 
groundwater to affect the bay. This screening analysis found that chromium VI, copper, lead, 
and mercury were present at high enough concentrations to indicate a potential impact to the bay 
based on very conservative AF evaluations. 

• 

• 

Three discrete zones exist for HPS along the groundwater migration pathway: ( l) the zone of 
groundwater transport from the source area to the tidal mixing zone, (2) the tidal mixing zone, 
and (3) the zone of groundwater discharge to the surface water body. Attenuation in the zone 
of groundwater transp011 occurs based on hydrodynamic dispersion, sorption, and biological 
and chemical transformation. Attenuation in the tidal mixing zone occurs from these processes • 
and by dilution from the mixing of bay water with groundwater as high tides cause bay water 
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to move inland into the aquifer. Attenuation in the groundwater discharge zone occurs 
primarily through dilution with the much larger volume of water present in the surface water 
body. In this evaluation, the AFs for the tidal mixing zone and for discharge to the surface water 
body are set to 1 (no attenuation) to provide a highly conservative approach, as agreed to with 
the regulatory agencies. 

The amount of attenuation that occurs in each of these zones can be estimated, primarily using 
some type of modeling. Modeling results for the groundwater transport zone indicated that 
attenuation caused by hydrodynamic dispersion alone can be substantial, depending on the width 
of the plume and the distance to the discharge point. AFs calculated from the model ranged 
from 1 (for plumes traveling 50 feet to a discharge point) to 58 (for a small plume of 40-foot 
source width traveling 1,600 feet to a discharge point). AFs based solely on hydrodynamic 
dispersion estimated for the COCs at Parcel B ranged from 1 to 4.5. 

Groundwater modeling performed to study the tidal mixing zone at other sites near 
HPS indicated AFs ranging from 3 to 12 for tidal mixing zones that were 30 to 50 feet from the 
shoreline. Although no other modeling efforts were identified to estimate the amount of 
dilution that occurs when groundwater discharges to the bay, EPA, NOAA, and the Water 
Board have indicated that a dilution or attenuation factor of 10 would be a conservative 
estimate of the amount of dilution that occurs when groundwater discharges to a surface 
water body. AFs calculated for Parcel B ranged from 1 to 4.5 . 

Plume-specific trigger levels were developed by multiplying the AFs calculated for the 
groundwater transport zone and the water quality criteria selected for the COCs, or the HGAL, 
whichever is higher. These trigger levels reflected extremely conservative assumptions, as 
follows: 

1. The groundwater modeling for the transport zone assumed no sorption or biological 
or chemical transfonnation reactions and relied exclusively on hydrodynamic 
dispersion to simulate attenuation of chemical concentrations . 

2. The AF did not include attenuation in the tidal mixing zone or attenuation when it 
discharges into the bay, and included only attenuation in the groundwater transport 
zone. 

3. The water quality criterion selected for some metals (for example, chromium) was the 
chronic exposure scenario, even though the AF assumed that groundwater did not mix 
with the bay water. Under a no-mixing scenario, the appropriate water quality 
criterion would be the acute scenario, which typically is a higher number. 

Nevertheless, the Navy agreed to use highly conservative measures throughout this evaluation, as 
agreed to with the regulatory agencies . 
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The groundwater monitoring plan for Parcel B will address the need for monitoring to confirm 
the concentrations in the plumes, the temporal stability of the plumes, and the degree, if any, that 
the plumes are migrating toward the bay. Chemical concentrations in groundwater exceeded 
trigger levels that were based on ARARs at six wells. Consequently, costs are included in the 
TMSRA (see Appendix D) for groundwater monitoring at these six wells (listed in Section 15.0). 
Four of these six wells were already selected in the TMSRA for groundwater monitoring based 
on other chemicals (for example, volatile organic compounds). However, as discussed in 
Section 15.0, not all of these wells may require monitoring, depending on the concentrations 
observed in groundwater at these wells at the time the remedial design is prepared. Wells that 
were installed after the cut-off date for the trigger level evaluation (November 2004) will also be 
included in the assessment conducted during the remedial design. 

Appendix I, TM SRA for Parcel B 1-26 

• 

• 

• 



• 

• 

• 

18.0 REFERENCES 

Clayton Group Services. 2001. "Remedial Investigation and Design Report for Former 
Petroleum Tenninals Related Pipelines, Vicinity of Pier 64, Port of San Francisco, 
San Francisco, California." June 5. 

Eisler, R. 1986. "Chromium Hazards to Fish, Wildlife, and Invertebrates: A Synoptic Review." 
U.S. Fish and Wildlife Service Biological Report 85 (1.6). 60 Pages. Available online at: 
http://www.pwrc.usgs.gov/infobase/eis1er/CHR_6_Chromium.pdf 

ENVIRON International Corporation. 1998. "Site Investigation and Risk Evaluation Report, 
Mission Bay South of Channel, San Francisco, California." February 4. 

IT Corporation. 1999. "Draft Final Report of Groundwater Nickel Plume Delineation, 
A-Aquifer, Parcel B, Hunters Point Shipyard, San Francisco, California." Revision B. 
February. 

Long, E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. "Incidence of Adverse 
Biological Effects within Ranges of Chemical Concentrations in Marine and Estuarine 
Sediments." Environmental Management. Volume 19, No. I. Pages 81-97. 

Marshack, J.B. 2007. "A Compilation of Water Quality Goals." California Regional Water 
Quality Control Board, Central Valley Region. August. 

Maryland Department of the Environment. 2004. "Water Quality Analyses of Chromium in the 
Inner Harbor/Northwest Branch and Bear Creek Portions of Baltimore Harbor in 
Baltimore City and Baltimore County, Maryland." Final. August. 21 pages. 

National Oceanic and Atmospheric Administration (NOAA). 1999. "Screening Quick 
Reference Tables," Seattle, Washington. October. Available online at : 
http://response.restoration.noaa.gov/cpr/sediment/squirt/squirt.html 

NOAA. 2006a. Office of Response and Restoration. Accessed on January I 0, 2006. Available 
online at: 
http:/ /response.restoration.noaa.gov/orr _ about_ owner.php?RECORD _ KEY%28owner _ c 
hosen%29=owner _ id&owner _id( owner_ chosen )=4) 

NOAA. 2006b. Frequently Asked Questions: Screening Quick Reference Tables. Accessed on 
January I 0, 2006. Available online Address: 
http://response.restoration.noaa.gov/type _topic_ entry.php?RECORD _ KEY%28entry _ top 
ic _type%29=entry _id,topic _id,type _id&entry _id( entry _topic _type)=91 &topic _id( entry _t 
opic _ type )=2&type _id( entry_ topic_ type )=2 

Nickel Institute. 2006. "Bioavailability of Nickel in Marine Waters." Accessed on May 5. 
Available online at: http://www.nickelinstitute.org/index.cfm/ci_id/100/la _id/1.htm#l 5 

Appendix I, TMSRA for Parcel B 1-27 



PRC Environmental Management, Inc. 1996. "Estimation of Hunters Point Shipyard • 
Groundwater Ambient Levels Technical Memorandum, Hunters Point Shipyard, San 
Francisco, California." September 16. 

San Francisco Bay Regional Water Quality Control Board (Water Board). 1998. "Staff Report: 
Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments." May. 

Water Board. 2006a. "Water Quality Control Plan (Basin Plan) for the San Francisco Bay 
Basin." Available online at: 
http://www.waterboards.ca.gov/sanfranciscobay/basinplan.htm 

Water Board. 2006b. Letter Regarding Groundwater Evaluation Criteria, Points of Compliance, 
and Next Steps, Hunters Point Shipyard, San Francisco. From Mr. Jim Ponton, Water 
Board. To Mr. Keith Forman, Base Realignment and Closure (BRAC) Environmental 
Coordinator, Navy BRAC Program Management Office West. March 16. 

Stephan, C.E., D.I. Mount, D.J. Hanson, J.H. Gentile, G.A. Chapman, and W.A. Brungs. 1985. 
"Guidelines for Deriving Numeric National Water Quality Criteria for the Protection of 
Aquatic Organisms and Their Uses." U.S. Environmental Protection Agency, Office of 
Research and Development, Environmental Research Laboratories. Duluth, Minnesota; 
Narragansett, Rhode Island; Corvallis, Oregon. EPA 822/R-85-100. 

SulTech. 2006. "Draft Parcel B Technical Memorandum in Support of a Record of Decision 
Amendment, Hunters Point Shipyard, San Francisco, California." March 28. • 

SulTech. 2007. "Revised Feasibility Study for Parcel D, Hunters Point Shipyard, San Francisco, 
California." Final. November 30. 

Suter, G.W. II. 1993. Ecological Risk Assessment. Chelsea, Michigan. Lewis Publishers. 

Tetra Tech EM Inc. (Tetra Tech). 2004. "Revised Final Parcel E Groundwater Summary 
Report, Phase III Groundwater Data Gaps Investigation, Hunters Point Shipyard, San 
Francisco, California." May 11. 

U.S. Department of the Navy. 2004. "Navy Policy on the Use of Background Chemical 
Levels." January. 

U.S. Environmental Protection Agency (EPA). 1980. "Ambient Water Quality Criteria for 
Chromium." Office of Water. EPA 440/5-80-035. October. Available online at: 
http://www.epa.gov/ost/pc/ambientwqc/chromium 80.pdf 

EPA. 1986. "Quality Criteria for Water (The Gold Book), Office of Water." EPA 440/5-86-
001. 

EPA. 1997a. "BIOSCREEN Version 1.4" - July 1997. Available for download at: 
http://www.epa.gov/ada/csmos/models/bioscrn.html 

Appendix I, TMSRA for Parcel B 1-28 

• 



• 

• 

• 

EPA. 1997b. "Ecological Risk Assessment Guidance for Superfund: Process for Designing and 
Conducting Ecological Risk Assessments, Interim Final." Office of Solid Waste and 
Emergency Response. EPA 540-R-97-006. June. 

EPA. 2000. "Water Quality Standards; Establishment of Numerical Criteria for Priority Toxic 
Pollutants for the State of California." EPA-823-0-008. April. 

EPA. 2006a. "National Recommended Water Quality Criteria." Office of Water, Office of 
Science and Technology. Available online at 
http://www.epa.gov/waterscience/criteria/wqcriteria.html 

EPA. 2006b. Environmental Indicators - Frequently Asked Questions. Accessed on January 
10, 2006. Available online at: http://www.epa.gov/epaoswer/hazwaste/ca/eis/faqs.htm 

EPA. 2006c. RCRA Corrective Action Program page. Accessed on January 10, 2006. 
Available online at: http://www.epa.gov/epaoswer/hazwaste/ca/index.htm 

Yim, C.S., and M.F.N. Mohsen. 1992. "Simulation of Tidal Effects on Contaminant Transport 
in Porous Media." Journal of Ground Water. January/February . 

Appendix I, TMSRA for Parcel B 1-29 



• 

• FIGURES 

• 



IR07MW25A 

IR07MW21A1 

IR07M A1D 

IR07MW23A IR07MWS-4 

IR07MW27A ':t, 

'-- IR18MW21A 

~ IR18MW21AD 

11/08/2007 O:\Hunters_Point\Projects\Parcel_B\Parcel_B_ TMSRA\projects\requests\Figl-1_MWloc.mxd TtEMI-DN Kurt.Cholak 

S.JA.N <FR.J8{C ISCO <13.JA, <Y 

◊ 

◊ 

PA24MW02A 

◊ 

U----.---'.__,. IR46MW40A2 

Parcel 

S PA50MW02A 
C, 

IR26MW47A 

IR26MW46A 

s -

IR26MW48A 

Location Map 

S Groundwater Monitoring Well 

8 Decommissioned Groundwater 
Monitoring Well 

Parcel B Boundary 

c::J Other Parcel Boundary 

G Building 

Tidally Influenced Zone 

Five-Year Buffer Zone 

San Francisco Bay 

Non-Navy Property 

-- Road 

~ 
0 300 

Scale in Feet 

ChaduxTt JV 

600 

Hunters Point Shipyard, San Francisco, California 
U.S. Department of the Navy, BRAC PMO West , San Diego, California 

FIGURE 1-1 
MONITORING WELL 

LOCATION MAP 

TMSRA for Parcel B 



• 

• TABLES 

• 



• TABLE 1-1 : SURFACE WATER QUALITY CRITERIA FOR THE SAN FRANCISCO BAY 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, Cal~omia 

National Recommended Water Quality Criteria k National Ambient Water Quality Criteria (AWQC) for Protection 

(119/L) of Saltwater Aquatic Life
1 
(119/L) 

California Toxics Rule Criteria for Enclosed Bays and Estuarlese (11g/L) Saltwater Aquatic Life Lowest Observed Effect Level (LOELI Other Criteria 

San Francisco Bay 
(footnotes 

Instantaneous Indicate source) 
Basin Plan• (ua/LI Chronlc9 Acute9 Maximum Chronlc9 Acute9 Chronlch Acute Othe~ (un/LI 

C C C -c C -c C C -c C C -c C 
0 0 0 

I .2 0 

1 i 0 

i ! .. 
I 

0 i! 
.. 0 0 .. 

~ .. i ! .. 
~ ., ., ., I? ., c ., ., ., c e ., ., ., 

C J!l C 
~ 

C 
0 J!l 0 c ~ J!l 0 J!l C 

~ 0 c J!l C J!l J!l ., ., ., ., ., ., C ., ., ., Selected Water u 0 u u ., 0 u ., u 0 u ., 0 u u ., 0 u 0 ; 0 

~ ~ ~ .5 C 

~ .5 C 

~ 
C C C C ;fl u C ~ u C 8 C ;fl u C C ~ u 8 C 5 8 Quality Criteria 0 0 0 0 C 0 ~ C 8 0 0 0 C 0 g 0 ~ C 0 

Analyte Pseudonym u u. u u. u N 8 u. u - 8 u. u u. u N 8 u. u u. u N 8 u. u u. 0 u. lun/Ll 
1, 1, 1-Trichloroethane - - - - - - - - - - - - - - - - 31 ,200 I 6,240 I - - - - - 6,240 
1, 1,2,2-Tetrachloroethane - - - -- .. - - - - - - -- - - - - - 9,020 1,804 -- - -- - - 1804 
1, 1-Dichloroethene 1, 1-Dichloroethylene -- - - - - - - -· - - - - - - - - - 224,000 44,800 (27) - - - - 44,800 
1,2,4,5-Tetrachlorobenzene - - - - - - - - - -- 129 (22) - - 129 
1,2,4-Trichlorobenzene - - - - - - - - - - - - - - - 129 {22) 160 - __Jfil_ - - - - 129 
1,2-Dichlorobenzene 

-- - f-- -- -
- - - - - - - - - - - - - - - ,-119 (22) 1,970 - (24) - - - - 129 

1,2-Dichloroethane - - - - - - - - - - - - - - - - - 113,000 22,600 - - - - - 22,600 
1,2-Dichloroethene (total) 1,2-Dichloroethene - - - - - - - - - - - - - - - - - 224,000 44,800 (27) - - - - 44,800 
1,2-Dichloropropane Propylene dichloride - - - - - - - - - - -- - - - - 3,040 (28) 10,300 - (28) - -- 3,040 
1,3-Dichlorobenzene - - - - - - - - - - - - - - -- 129 (22) 1,970 -- (24) - - 129 
1,3-Dichloropropene (total) - - - - - - - - - - - - -- - - - - 790 158 (29) - - - - 158 
1,4-Dichlorobenzene - - - - - - - - - - - - - - - 129 (22) 1,970 - (24) - - - - 129 
2,4-Dinltrophenol - - - - - - - - - - - - - - - - - 4,850 970 (88) - - 970 
2,4-Dinltrotoluene - - - - - - - - - - - - - - - - - 590 118 (53) 370 (53, 82) - - 118 
2,6-Dinltrotoluene - - - - - - - - - - - - .. - - - - 590 118 (53) 370 (53, 82) - - 118 
2-Chloronaphthalene - - - - - - - - - - - - - - - - - 7.5 1.5 (48) - - - - 1.5 
2-Nitrophenol Nitro phenol - - - - - - - - - - - - - - - - - 4,850 970 (88) - - - - 970 
4,4'-DDD 2,4-DDD; DOD - - - - - - - - - - - - - - - - - 3.6 0.72 - - - - - .72 

• 4,4'-DDE 2,4-DDE - - - - - - - - - - - - - - - - - 14 2.8 - - - - - 2.8 
4,4'-DDT - - 0.001 (114) 0.13 0.001 G,aa,ii 0.13 G,ii - - - - - - - 0.001 
4,6-Dinltro-2-methylphenol 4,6-Dinltro-o-cresol - - - - - - - - - - - - - - - - - 4,850 970 (88) - - - - 970 
4-Amino-2,6-dinitrotoluene Dinltrotoluenes; 4-Methyl-3,5-dinltroaniline - - - - - - - - - - - - - .. - - - 590 118 - 370 (82) - - 118 
4-Nltrophenol - - - - - - - - - - - - - - - - - 4,850 970 (88) - - - - 970 
Acenaphthene - - - - - - - - - - - - - - - 710 - 970 - - 500 (38) - - 710 
Acenaphthylene - - - - - - - - - - - - - - - - - 300 60 (52) - - - - 60 
Aldrin - - - - - - - 1.3 - II - - 1.3 0.26 G - - - - - - - - - 0.26 
Alpha-chlordane Chlordane - - 0 .004 (114) - - - 0.09 - - 0.004 G,aa,o 0.09 - G,o - - - - - - - - - 0.004 
Anthracene - -- - -- - - - - - - - - - - - - - 300 60 (52) - -- - - 60 
Aroclor-1016 Polychlorinated biphenyls (PCBs) - - 0.03 rr - - - - - - 0.03 N,aa .. - -- - - 10 - - - -- - - 0.03 
Aroclor-1221 Polychlorinated biphenyls (PCBs) - - 0.03 rr - - - - - - 0.03 N,aa - - - - - 10 - - - - - - 0.03 
Aroclor-1232 Polychlorinated biphenyls (PCBs) - - 0.03 rr - - - - - - 0 .03 N.aa - - - - - 10 - - - - - - 0.03 
Aroclor-1 242 Polychlorinated biphenyls (PCBs) - - 0.03 rr - - - - - - 0.03 N,aa - - - - - 10 - - - - - - 0.03 
Aroclor-1248 Polychlorinated biphenyls (PCBs) - - 0.03 rr - - - - - - 0.03 N,aa - - - - - 10 - - - - - - 0.03 
Aroclor-1254 Polychlorinated biphenyls (PCBs) - -- 0.03 rr - - - - -- - 0.03 N,aa - - -- - - 10 - - - - - - 0.03 
Aroclor-1260 Polvchlorinated biohenvls (PCBsl - - 0.03 rr ·- - - - - - 0.03 • N,aa -- - -- - - 10 - - - -- - - 0.03 
Arsenic 36 b 36 mm, oo 69 - mm, oo - -- - 36 A,D,bb 69 - A,D,bb - - - - - - - - - 36 
Atrazine - - - - - - - - - -- 11 r,(68) 310 - r,(68) - - - - - - - - - 11 
Benzene - - - - - - - - - - - - - - - - - 5,100 - - 700 (83) - - 700 
Benzo(a)anthracene - - - - -- - - - - - - - - - - - - 300 60 (52) - - - - 60 
Benzo(a)pyrene - - - - - - - - - - - - - - - - - 300 60 (52) - - - - 60 
Benzo(b)Ouoranthene - - - - - - - - - -- - - - - - - - 300 60 (52) - - - - 60 
Benzo(g,h,i)perylene - - - - - - - - - - - - - - - - - 300 60 (52) - - - - 60 
Benzo(k)Ouoranthene - - - - - - - - - - - - - - - - - 300 60 I (52) - - - - 60 
Bromochloromethane - - - - - - - - - - - - - -- - 6,400 (20) 12,000 - (20) 11,500 (20, 82) - - 6,400 
Bromodichloromethane - - - - - - - - - - - - - - - 6,400 (20) 12,000 - (20) 11 ,500 (20, 82) - - 6,400 
Brornoform - - - - - - - - - - - - - - - 6,400 (20) 12,000 - (20) 11,500 (20, 82) -- - 6,400 
Bromomethane - - - - - - - - - -- - - -- - -- 6,400 (20) 12,000 - (20) 11,500 (20, 82) - - 6,400 
Butvlbenzvlohthalate n-Butvl benzyl phthalate - - - - - - - - - - - - - - - - - 2,944 588.8 (45) 3.4 (38, 45) - - 588.8 
Cadmium 9.3 b 9.3 (1 , 142) 42 - (1, 142) - - - 8.8 D,bb,gg 40 - D,bb,gg - - - - - - - - - 8.8 
Carbon tetrachloride - - - - - - - - - - - - - - - 6, 00 (20) 50,000 - - 11,500 (20, 82) - - 6,400 
Chlordane 0.004 (114) - - - 0.09 0.009 - 0.004 G,aa 0.09 0.009 G - - - - - - - - - 0.004 
Chlorobenzene Monochlorobenzene - - - - - - - -- - - - 129 (22) 160 - (22) - - - - 129 
Chloroform -- -- - - - - - - - - - - - - - 6,400 (20) 12,000 -- (20) 11,500 (20, 82) -- -- 6,400 
Chloromethane - - -· -- - - - - - -- -- - - - - 6,400 (20) 12,000 - (20) 11,500 (20, 82) - - 6,400 
Chromium (total) - - - - -- - - - - - - - - - - - - - - - - - 400 s 400 

• Chromium VI 50 (VI) b 50Nll - 1,100(Vll - - - - 50CVll D,bb 1,100(Vll - Dbb - - - - - - - - - 50 
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• TABLE 1-1: SURFACE WATER QUALITY CRITERIA FOR THE SAN FRANCISCO BAY (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

National Recommended Water Quality Criteria 
k National Ambient Water Quallty Criteria (AWQC) for Protection 

(11g/L) of Saltwater Aquatic Llfe
I 

(pg/L) 

Callfornla Toxics Rule Criteria for Enclosed Bays and Estuaries" (110/L) Saltwater Aquatic Life Lowest Observed Effect Level (LOELI Other Criteria 
(footnotes 

San Francisco Bay Instantaneous Indicate source) 
Basin Plan" (1111/L) Chronlc9 Acute9 Maximum Chronic9 Acute9 Chronlch Acute

I 
Othe~ (11g/L) 

C C C -c C -c C C - C C -c C 
0 ~ 0 0 0 0 C 0 0 0 

I ! 0 ., 0 ! 
., 0 

~ I 0 ., 
I! ! ~ 

., 
I! ~ E I! .,, c .,, .,, {; .,, .,, c .,, .,, .,, c ~ 

., 
C $ ~ 

C 
0 ~ 0 $ C $ 0 $ C $ C 0 $ ~ .. 0 .. .. C .. C 0 .. 0 .. C 0 .. 0 .. C 0 .. 0 ; Selected Water u C: u g u .. C: u .. 

~ 
u g u .. 

~ 
u E u .. C: u 

~ 
C: 

C 0 C C ~ u 0 C ~ u C C ~ u C 
0 

C ~ u 0 C .c 0 Quallty Criteria 0 0 0 0 0 0 C 0 0 0 C 0 0 0 0 C 0 0 0 0 C 0 0 0 0 
Analyte Pseudonym u u. u u. u N 8 u. u ~ 8 u. u u. u N 8 u. u u. u N ,C: u. u u. u. luo/L) 

Chrysene - - - - - - - - - - - - - - -- - - 300 l 60 I (52) - -- - - 60 
Cis-1,2-dichloroethene Cis-1,2-dichloroethylene - - - - - - - - - - - - - - - - - 224,000 (27) - - - - 44 ,800 
Copper - - 3.1 nn, oo 4.8 - 00 - - - 3.1 D,cc,ff 4.8 - O,cc,ff - - - - - - - - - 3.1 
Cyanide - -- 1 pp 1 I pp -- - -- 1 Q,bb 1 1 - Q,bb - - - - -- - -- 1 
Dibenz(a,h)anthracene 1,2:5,6-Dibenzanthracene - -- - - - -- - - - -- - - - - - - - 300 ' -®__J (52) - -- - - 60 
Dibromochloromethane - - - - - - - -- - - - - - - - 6,400 (20) 12,000 - (20) 11 ,500 (20, 82) - - 6,400 
Dieldrin - - 0.0019 (1 14), II - - - 0.71 - II 0.0019 G,aa 0.71 OJ~2 G - - - - - - - - - 0.142 
Diethvlohthalate - - - - - - - - - - - - - - - - - 2,944 588.8 (45) 3.4 (38, 45) - - 588.8 
Dimethylphthalale -- -- - - - -- - - - - - - - - - - - 2,944 - (45) 3.4 (38, 45) -- - 3.4 
Di-n-butylphthalate Dibutyl phthalate - -- - - - - - - -- -- - - - - - - - 2,944 588.8 (45) 3.4 (38, 45) -- - 588.8 
Di-n-octylphthalate Bis-n-octyl phthalate - - - - - - - - - - - - - - - - - 2,944 588.8 (45) 3.4 (38, 45) - - 588.8 
Endosulfan I Endosulfan (alpha) - - 0.0087 II - - - 0.034 - (11 5), II olxia7 G,Y,o 0.034 - G,Y,o - - - - - - - - - 0.0087 
Endosulfan II Endosulfan (beta) - - 0.0087 II - 0.034 - (115), II 0.0087 G,Y,o 0.034 - G,Y,o -- - - - - - - - - 0.0087 
Endrin - - 0.0023 (114), II - - - 0.037 - II 0.0023 G,aa 0.037 - G - - - - - - - - - 0.0023 
Ethylbenzene - - - -- - - - - - - - - -- - - - - 430 86 - - - - - 86 
Fluoranthene - - - - - - - - - - - - - -- - 16 - 40 - - - -- - - 16 
Fluorene -- -- - - 300 60 (52) - -- - - 60 
Gamma-BHC (lindane) Gamma-Benzene hexachloride - - - - - - - 0.16 - II - - 0.16 0.032 G - - - - - - - - - 0.032 
Gamma-chlordane Chlordane - - 0:-004 (114) - - - 0.09 - - o:ob4 G,aa,o 0.09 - G,o - - - - - - - - - 0.004 
Heptachlor - - 0.0036 (114) II - - 0.053 - II 0.0036 G,aa 0.053 - G -- - - - - - - -- - 0.0036 
Heptachlor epoxide - - 0.0036 (114) II - 0.053 - II 0.0036 G,V,aa 0.053 - G,V - - - - - - - - - 0.0036 • Hexachlorobenzene - - - - - - - - - - - - - - - ,___!l_9 (22) 160 - (22) - - - - 129 
Hexachlorobutadlene - - - - -- -- - - -- -- - - - - -- - - 32 6.4 - - - - - 6.4 
Hexachlorocyclopentadiene -- -- - - - - - -- - - - - - - -- -- - 7.0 1.4 - - - - - 1.4 
Hexachloroethane -- - - - - - - - - - - - - - - - - 940 188 - - - - - 188 
lndeno(1 ,2,3-cd)pyrene ldeno(1 ,2,3-cd)pyrene - - - - - - - - - - - - - - - - - 300 60 (52) - - - - 60 
lsophorone - - - - -- - - - - - - - - - - - - 12,900 2,580 - - - - - 2,580 
Lead 8.1 b 8.1 (1. 142). m 210 - (1, 142), m - - - 8.1 D,bb 210 - D,bb - - - - - - - - - 5.6 
Mercury Mercury, inoroanic 0.025 I b - - -- - - - - 0.94 D,ee,hh 1.8 - D,ee,hh - - - - - - - - - 0.Q25 
Methoxychlor - - - - - - - - - - - - -- -- - - - - - - - -- 0.003 I (5~>-' 0.003 
Methyl-tert-buty~ether Methyl I-butyl ether (MTBE) - - - - - - - - - - - - - - - - - - - - - - 8,000 8,000 
Methylene chloride Dichloromethane - - - - - - - - - - - - - - - ....MQO (20) 12,000 - (20) 11 ,500 (20, 82) - - 6,400 
Mirex - - 0.001 F - - - - - - - - - - - - 0.001 
Naphthalene - - - - - - - -- - - - - - - - - - 2,350 I 470 - - - - - 470 
Nickel 8.2 b 8.2 (2, 142), oo 74 -- (1 , 142), oo -- - - J1- D,bb 74 - D,bb -- -- - -- - - - -- 8.2 
Nitrobenzene -- - - - - - - - - - -- -- - - - - - 6,880 1,336 ] - - -- -- - 1,336 
N-Nttroso-di-n-propylamine N-Nttrosodi-n-propylamine - - - - - - - - - - - - - - - - - 3,300,000 660,000 (56) - - - -- 660,000 
N-nitrosodiphenylamine - - - - - - - - - - 3,300,000 660000 (56) - - - - 660,000 
Pentachlorophenol - - 7.9 - 13 - - -- -- - 7.9 bb 13 - bb - - -- - - - - - - 7.9 
Phenanthrene -- - - - - - - - - - - - - - - - - 300 60;-i (52) - - - - 60 
Phenol - - - - -- -- - - - - - -- - - - - - 5,800 1,160 - - - -- - 1,160 
Pvrene - - - - - - - -- - -- - - - - - -- -- 300 60 (52) - -- - - 60 
Selenium 5.0 b 71 (1 , 142) 290 - (1 , 142) - - - 71 O,bb,dd 290 - D,bb,dd - - - - - - - - - 5 
Sliver 1.9 C - - 1.9 0.38 (1 , 142) - - - - -- 1.9 0.38 D,G - - - - -- - - - - 0.38 
Sulfide Sulfide-Hydrogen Sulfide - - - - - - - - - - - - - - - - - - - - - - 0.2 (51),f 0.2 
Tetrachloroethene Tetrachloroethylene (PCE) - - - - - - - - - - - - - - - ,~ - 10,200 - - - - - - 450 
Thallium - - - - - - - - - - - - - - - - - 2,130 426 - - - - - 426 
Toluene - -- - - -- - - - - - - - - - - 000 - 6,300 - - - - -- - 5,000 
Toxaphene - -- 0.002 0.21 - - - -- 0.002 J aa 0.21 -- - - - - - - -- - 0.002 
TPH-Diesel Diesel range organics; Diesel Fuel; Diesel 

--· ~ 

1,400 1,400 - -- - - - - - - - - - - - - - - - - - - - -- q 

TPH-Gasoline Gasoline range organics ; Gasoline - - - - -- - - - - - - - - - - - - - - - - - 1,400 q 1,400 
TPH-Motor Oil Motor oil; motor oil range organics - - -- - - - - - - - - - - - - - - - - - - - 1,400 q 1,400 

trans-1 ,2-Dichloroethene trans-1 ,2-Dichloroethylene -- -- - - -- - - -- - - - - - - - - - 224,000 44,800 (27) - - - - 44,800 

Trich loroethene Trichloroethylene (TCE) -- -- -- -- -- -- - - -- - - -- - - - -- - 2,000 400 -- -- -- - - 400 
Zinc 81 b 81 mm, oo 90 -- 00 -- 81 D,bb 90 -- D,bb -- - - -- -- - -- - - 81 

• 
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TABLE 1-1: SURFACE WATER QUALITY CRITERIA FOR THE SAN FRANCISCO BAY (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

Notes: Values shaded are selected as screening criteria. 
Footnotes and references are detailed below. 
No criterion available 

ug/L Microgram per liter 
BHC Benzene Hexachloride (Lindane) 
DOD Dichlorodiphenyldichloroethane 
DOE 1, 1-dichloro-2,2-bis(p-chlorophenyl)ethylene 
DDT 1, 1, 1-Trichloro-2,2-bis(p-chlorophenyl)ethane 
TPH Total petroleum hydrocarbons 

Footnotes: 
a California Environmental Protection Agency, Regional Water Quality Control Board, San Francisco Bay Area Region (Water Board). "Water Quality Control Plan (Basin Plan) for the San Francisco Bay Basin." Table 3-3 Marine Water Quality Objectives for Toxic Pollutants for Surface Waters. 

Available online at http://www.waterboards.ca.gov/sanfranciscobay/basinplan.htm 
b From Water Board "Basin Plan" 4-Day Average (Chronic) 
c From Water Board "Basin Plan" 24-Hour and 1-Hour Average (Acute) 
d From Water Board "Basin Plan" Instantaneous Maximum 
e From "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California" (CTR) (EPA 2000) and "Water Quality Control Plan, San Francisco Bay Basin Region" (Water Board 1995). The most appropriate criteria were used. 

Criterion made more suitably protective by means of standard convention of lowering acute values by 80 percent and instantaneous values by 90 percent to make them more appropriate for use under chronic exposure scenarios. 
9 An acute criterion (EPA identified as Criteria Maximum Concentration [CMG)) is an estimate of the highest concentration of a material in surface water to which an aquatic community can be exposed briefly without resulting in an unacceptable effect. The chronic concentration (EPA 

identified as Criterion Continuous Concentration [CCCI) is an estimate of the highest concentration of a material in surface water to which an aquatic community can be exposed indefinitely without resulting in an unacceptable effect. The CMG and CCC are just two of the six parts of an 
aquatic life criterion; the other four parts are the acute averaging period, chronic averaging period, acute frequency of elevated level allowed, and chronic frequency of elevated level allowed. Because Clean Water Act 304(a) aquatic life criteria are national guidance, they are intended to 
be protective of the vast majority of the aquatic communities in the United States (EPA 2002a). 

h EPA National "AWQC Lowest Observed Effect Level (Chronic)" (Water Board 2007) 
EPA National "AWQC Lowest Observed Effect Level (Acute)" (Water Board 2007) 
EPA National "AWQC Lowest Observed Effect Level (Other)" (Water Board 2007) 
From "National Recommended Water Quality Criteria: 2002" (EPA 2002a) and "Revision of National Recommended Water Quality Criteria." (EPA 2002b), unless otherwise noted. 
From "Final Technical Memorandum Estimation of Ambient Concentrations of Metals in Groundwate~• (Tetra Tech 2001) 

m In instances where criteria from "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California" (EPA 2000) refer to the "Water Quality Control Plan, San Francisco Bay Basin Region" (Water Board 1995), Water Board 1995 criteria were used. The Water Board 
1995 criteria are distinguished by an "m" in the footnote column. 

o Detailed application of this toxicity criterion may require the review or summation of analyte isomer, congener, or speciation results, as applicable. Please see applicable regulatory agency source document for additional detail. 
P Water Board 1998 
q Tetra Tech EM Inc. 1999 

Water Board 2007 
Value derived in Appendix I; based on EPA "Ambient Water Quality Criteria for Chromium" EPA 440/5-80-035 with adjustment for chronic from acute criterion 

The following lettered footnotes are derived from EPA "National Recommended Water Quality Criteria: 2002" (EPA 2002a), Table 1 - Priority Toxic Pollutants: 
A This recommended water quality criterion was derived from data for arsenic (Ill), but is applied here to total arsenic, which might imply that arsenic (Ill} and arsenic (V) are equally toxic to aquatic life and that their toxicities are additive. In the arsenic criteria document (EAP 440/5-84-033, 

January 1985), Species Mean Acute Values (SMAVs) are given for both arsenic (Ill) and arsenic (V) for five species, and the ratios of the SMAVs for each species range from 0.6 to 1.7. Chronic values are available for both arsenic (Ill) and arsenic (V) for one species; for the fathead minnow, 
the chronic value for arsenic (V) is 0.29 times the chronic value for arsenic (Ill). No data are known to be available on whether the toxicities of the forms of arsenic to aquatic organisms are additive. 

D Freshwater and saltwater criteria for metals are expressed in terms of the dissolved metal in the water column. The recommended water quality criteria value was calculated by using the previous 304(a) aquatic life criteria expressed in terms of total recoverable metal, and mulitplying it by a 
conversion factor (CF). The tenm "Conversion Factor" (CF) represents the recommended conversion factor for converting a metal criterion expressed as the total recoverable fraction in the water column to a criterion expressed as the dissolved fraction in the water column. (Conversion Factors 
for saltwater CCCs are currently unavailable. Conversion factors derived for saltwater CMCs have been used for both saltwater CM Cs and CCCs). See "Office of Water Policy and Technical Guidance on Interpretation and Implementation of Aquatic Life Metals Criteria," October 1, 1993, by 
Martha G. Prothro, Acting Assistant Administrator for Water, available from the Water Resource center, USE PA, 401 M St., SW, mail code RC4100, Washington DC 20460; and 40CFR 131.36(b)(1 ). Conversion Factors applied in the table can be found in Appendix A to the Preamble -
Conversion Factors for Dissolved Metals. 

F The deviation of this value is presented in the Red Book (EPA 440/9-76-023, July 1976). 

G 

N 

Q 

V 
y 

aa 

bb 

cc 
dd 

ee 

ff 
gg 
hh 

The criterion is based on Clean Water Act 304(a) aquatic life criterion issued in 1980 and was issued in one of the following documents: Aldrin/Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), Dichlorodiphenyltrichloroethane (DDT) (EPA 440/5-80-38). Endosulfan (EPA 440/5-80-
046), Endrin (EPA 440/5-80-047), Heptachlor (EPA 440/5-80-052), Hexachlorocyclohexane (EPA 440/5-80-054), Silver (EPA 440/5-80-071), The minimum data requirements and derivation procedures were different in the 1980 guidelines than in the 1985 guidelines. For example, a "CMG" 
derived using the 1980 Guidelines was derived to be used as an instantaneous maximum. If assessment is to be done using an averaging period, the values given should be divided by 2 to obtain a value that is more comparable to a CMG derived using the 1985 guidelines. 

This criterion applies to total polychlorinated biphenyls (the sum of all congener or all isomer or homolog or Aroclor analyses.) 

This recommended water quality criterion is expressed as mg free cyanide (as CN)/L. 

This value was derived from data for heptachlor, and the criteria document provides insufficient data to estimate the relative toxicities of heptachlor and heptachlor epoxide. 
This value was derived from data for endosulfan and is most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan. 

This criterion is based on a Clean Water Act 304(a) aquatic life criterion issued in 1980 or 1986, and was issued in one of the following documents: Aldrin/Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), DDT (EPA 440/5-80-038), Endrin (EPA 4405-80-047), Heptachlor (EPA 
440/5-80-052), Polychlorinated biphenyls (EPA 440/5-80-068), Toxaphene (EPA 440/5-86-006). This CCC is currently based on the Final Residue Value (FRV) procedure. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60 FR 15393-15399, March 23, 1995), 
the EPA no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria. Therefore, the EPA anticipates that future revisions of this CCC will not be based on FRV procedure. 
This water quality criterion is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines ( Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses, PB85-227046, January 1985) and was issued in one of the 
following criteria documents: Arsenic (EPA 440/5-84-033), Cadmium (EPA 882-R-01-001 ), Chromium (EPA 440/5-84-029), Copper (EPA 440/5-84-031 ), Cyanide (EPA 440/5-84-028), Lead (EPA 440/5-84-027), Nickel (EPA 440/5-86-004), Pentachlorophenol (EPA 440/5-86-009), Toxaphene 
(EPA 440/5-86-006), Zinc (EPA 440/5-87-003). 
When the concentration of dissolved organic carbon is elevated, copper is substantially less toxic, and use of Water-Effect Ratios might be appropriate. 
The selenium criteria document (EPA 440/5-87-006, September 1987) provides that if selenium is as toxic to saltwater fishes in the field as it is to freshwater fish in the field, the status of the fish community should be monitored whenever the concentration of selenium exceeds 5.0 milligrams 
per liter (mg/L) in salt water because the saltwater CCC does not take into account uptake via the food chain. 

This recommended water quality criterion was derived on page 43 of the mercury document (EPA 440/5-84-026, January1985). The saltwater CCC of 0.025 µg/L given on page 23 of the criteria document is based on the Final Residue Value procedure in the 1985 Guidelines. Since the 
publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60 FR 15393-15399, March 23, 1995), the Agency no longer uses the Final Residue Value procedure for deriving CC Cs for new or revised Clean Water Act 304(a) aquatic life criteria. 
This recommended water quality criterion was derived in Ambient Water Quality Criteria Saltwater Copper Addendum (draft, April 14, 1995) and was promulgated in the interim final National Toxics Rule (60 FR 22228-222237, May 4, 1995). 
EPA is working on this criterion, and so this recommended water quality criterion may change substantially in the near future. 
This recommended water quality criterion was derived from data for inorganic mercury (II), but is applied here to total mercury. If a substantial portion of the mercury in the water column is methylmercury, this criterion will probably be under protective. In addition, even though inorganic mercury 
is converted to methylmercury, and methylmercury bioaccumulates to a great extent, this criterion does not account for uptake via the food chain because sufficient data were not available when the criterion was derived. 
This criterion applies to DDT and its metabolites (that is, the total concentration of DDT and its metabolites should not exceed this value.) 
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TABLE 1-1: SURFACE WATER QUALITY CRITERIA FOR THE SAN FRANCISCO BAY (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

The following lettered footnotes are derived from EPA "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California" (EPA 2000). 
II This criterion is based on Clean Water Act 304(a) aquatic life criterion issued in 1980, and was issued in one of the following documents: Aldrin/ Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), DDT (EPA 440/5-80-038), Endosulfan (EPA 440/5-80-046), Endrin (EPA 440/5-

80-047), Heptochlor (440/5-80-025), Hexachlorocyclohexane (EPA 440/5/80/054), Silver (EPA 440/5-80-071) (originally footnote gin CTR). 
mm Criteria for these metals are expressed as a function of the water-effect ratio (WER) (originally footnote I in the CTR). 

nn No criterion for protection of human health from consumption of aquatic organisms (excluding water) was presented in the 1980 criteria document or in the 1986 Quality Criteria for Water. Nevertheless, sufficient information was presented in the 1980 document to allow a calculation of a 
criterion, even though the results of the calculations were not shown in the document. 

oo These freshwater and saltwater criteria for metals are expressed in terms of dissolved fraction of the metal in the water column. Criterion values were calculated by using EPA's Clean Water Act 304(a) guidance values (described in the total recoverable fraction) and then applying the 
conversion factors in 131.36(b)() and (2). 

pp These criteria were promulgated for specific waters in California in the National Toxics Rule (NTR). The specific waters to which the NTR criteria apply include Waters of the State defined as bays or estuaries, including the San Francisco Bay upstream to and including Suisun Bay and the 
Sacramento-San Joaquin Delta. This section does not apply instead of the NTR for these criteria. 

rr PCBs are a class of chemicals that include Aroclors 1242, 1254, 1221, 1232, 1248, 1260, and 1016. The aquatic life criteria apply to the sum of this set of seven Aroclors. 

The following numbered footnotes are derived from "A Compilation of Water Quality Goals" (Water Board 2007). These footnotes directly correlate with the source doc~ment. 
1 Expressed as dissolved 
2 Expressed as total recoverable 
6 Pentavalent arsenic [As(V)] effects on plants. 

20 For halomethanes 
22 For chlorinated benzenes 
23 Toxicity to a fish species exposed for 7.5 days 
24 For dichlorobenzenes 
27 For dichloroethylenes 
28 For dichloropropanes 
29 For dichloropropenes 
38 Toxicity to algae occurs 
45 For phthalate esters 
48 For chlorinated naphthalenes 
51 From U.S. Environmental Protection Agency, Quality Criteria for Water (1976) 'The Red Book." 
52 For polycyclic aromatic hydrocarbons 
53 For dinitrotoluenes 
56 For nitrosamines 
68 Draft/tentative/provisional; applies only to second value if more than one value is listed. 
82 A decrease in the number of algal cells occurs. 
83 Adverse effects on a fish species exposed for 168 days. 
88 For n itrophenols 
95 For the pentavalent form 

114 Developed as 24-hour average using 1980 EPA guidelines, but applied as 4-day average in the National Toxics Rule or Proposed California Toxics Rule. 
115 Criterion most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan. 
116 Applies separately to Aroclors 1242, 1254, 1221, 1232, 1248, 1260, and 1016; based on carcinogenicity at 1-in-a-million risk level. 
142 Criteria do not apply to waters subject to water quality objectives in Tables llI-2A and lll-2B of the San Francisco Bay Regional Water Quality Control Board's 1986 Basin Plan. 
143 These criteria were promulgated for specific California waters in the National Toxics Rule. 
144 The ambient level was set at or below the minimum reported detection limit. 
145 The ambient concentration represents the 95th percentile of the distribution. Additionally, the 95th percentile of the distribution was calculated using distribution-dependent formulae. For normal and lognormal distributions, the 95th percentile calculation 

used the parameters of the best-fitted regression line drawn through the detected values on the probability plot. For nonparametric distribution, the analytical formula was used (Gilbert 1987). 
References: 

Gibert, R.O. 1987 Statistical Methods for Environmental Poffution Monitoring. Van Nostrand Reinhold, New York. 
Regional Water Quality Control Board (Water Board). 1995. "San Francisco Bay Basin Plan." San Francisco Bay Region. June 21. 
Water Board. 1998. "Recommended Interim Water Quality Objectives (or Aquatic Life Criteria) for Methyl Tertiary-Butyl Ether (MTBE)." San Francisco Bay Region. October 1. 
Water Board. 2007. "A Compilation of Water Quality Goals." Prepared by Jon B. Marshack, Central Valley Region. August. 
Water Board. 2001. "Water Quality Goals Update." Central Valley Region. April 18. 
Tetra Tech EM Inc. 1999. "Draft Remedial Investigation Report, Site 12 Operable Unit, Naval Station Treasure Island, San Francisco, California." June 1. 
Tetra Tech EM Inc. 2001. "Final Technical Memorandum Estimation of Ambient Concentrations of Metals in Groundwater, Naval Station Treasure Island, San Francisco, California." March 30. 
U.S. Environmental Protection Agency (EPA). 2000. "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California." 40 CFR Part 131, RIN 2040-AC44. May 18. 
EPA. 2002a. "National Recommended Water Quality Criteria: 2002." EPA-822-R-02-047. November. 
EPA. 2002b. "Revision of National Recommended Water Quality Criteria." FRL-OW-7431-3. December 27. 
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TABLE 1-2: COMPARISON OF GROUNDWATER TO SURFACE WATER QUALITY CRITERIA- METALS 
Appendix I. Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

Chemical 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM (total) 
CHROMIUM VI 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 

ZINC 

Notes: 

Comparison of HGALs 

HGAL Number of 
Screening Number of Percent of Non detects 

Number Number Percent Level 
Analyzed Detected Detected (1,19/L) 

414 34 8.21 NA 
415 69 16.63 43.26 
425 135 31.76 27.34 
416 396 95.19 504.20 
421 36 8.55 1.40 
416 46 11.06 5.08 
403 400 99.26 NA 
462 132 28.57 15.66 
354 24 6.78 NA 
416 178 42.79 20.80 
437 69 15.79 28.04 
409 152 37.16 2.380 
426 25 5.87 14.44 
408 406 99.51 1.440,000 
436 388 88.99 8.140 
436 49 11.24 0.60 
385 119 30.91 61.90 
415 280 67.47 96.48 
408 395 96.81 448.000 
377 46 12.20 14.50 
416 22 5.29 7.43 
412 409 99.27 9,242,000 
388 81 20.88 12.97 
411 181 44.04 26.62 
437 74 16.93 75.68 

Bold chemicals indrcate chemicals of potential concern. 

The published sources are provided in the footnotes to Table 1-1 

Microgram per liter 

Detects> Detects> with Limits > 
HGAL HGAL HGAL 

NA NA NA 
4 5.80 34 
8 5.93 6 

35 8.84 0 
7 19.44 62 
7 15.22 14 

NA NA NA 
27 20.45 16 
NA NA NA 
10 5.62 26 
7 10.14 14 

10 6.58 0 
7 28.00 17 
1 0.25 0 
7 1.80 0 

13 26.53 0 
2 1.68 0 

19 6.79 7 
16 4.05 0 
6 13.04 50 
5 22.73 56 
5 1.22 0 

12 14.81 71 
5 2.76 34 

15 20.27 22 

Percent of Surface 

Non detects Water 

with Limits > Criterion 1 

HGAL (1,19/L) 
NA NA 

9.83 NA 
2.07 36 

0 NA 
16.10 NA 
3.78 8.8 
NA NA 

4.85 400 
NA 50 

10.92 NA 
3.80 3.1 

0 NA 
4.24 8.1 

0 NA 
0 NA 
0 0.025 
0 NA 

5.19 8.2 
0 NA 

15.11 71 
14.21 0.38 

0 NA 
23.13 426 
14.78 NA 

6.06 81 

• 
Comparison of Surface Water Criteria 

Number of Percent of Number of Percent of 
Detects> Detects> Nondetects Non detects 
Surface Surface with Limits > with Limits > 

Water Water Surface Water Surface Water 
Criterion Criterion Criterion Criterion 

NA 0 NA 0 
NA 0 NA 0 
5 3.70 5 1.72 

NA 0 NA 0 
NA 0 NA 0 
3 6.52 13 3.51 

NA 0 NA 0 
5 3.79 0 0 
10 41.67 0 0 
NA 0 NA 0 
46 66.67 139 37.77 
NA 0 NA 0 
8 32.00 58 14.46 

NA 0 NA 0 
NA 0 NA 0 
49 100 381 98.45 
NA 0 NA 0 
225 80.36 77 57.04 
NA 0 NA 0 
1 2.17 5 1.51 

22 100 394 100 
NA 0 NA 0 
0 0 0 0 

NA 0 NA 0 

13 17.57 21 5.79 

µg/L 

HGAL Hunters Point groundwater ambient level Source: PRC Environmental Management, Inc. 1996. "Estimation of Hunters Point Shipyard Groundwater Ambient Levels Technical Memorandum. Hunters Point Shipyard. San Francisco, 
California." Seplember 16. 

NA Not available 
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TABLE 1-3: COMPARISON OF GROUNDWATER TO SURFACE WATER QUALITY CRITERIA - VOLATILE ORGANIC COMPOUNDS 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

Comoarison of Surface Water Criteria 

Number of Percent of Number of 
Surface Detects Detects Nondetects with 
Water Exceeding Exceeding Limits Exceeding 

Number Number Percent Criterion 1 Surface Water Surface Water Surface Water 
Chemical Analyzed Detected Detected (µg/L) Criterion Criterion Criterion 

1, 1, 1,2-TETRACHLOROETHANE 25 0 0 NA NA 0 NA 
1, 1,1-TRICHLOROETHANE 474 0 0 6,240 ND 0 0 
1, 1,2,2-TETRACHLOROETHANE 474 1 0.21 1,804 0 0 0 
1, 1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE 251 11 4.38 NA NA 0 NA 
1, 1,2-TRICHLOROETHANE 474 0 0 NA NA 0 NA 
1, 1-DICHLOROETHANE 474 11 2.32 NA NA 0 NA 
1, 1-DICHLOROETHENE 474 4 0.84 44,800 0 0 0 
1,2,3-TRICHLOROBENZENE 74 0 0 NA NA 0 NA 
1,2,3-TRICHLOROPROPANE 25 0 0 NA NA 0 NA 
1,2,4-TRICHLOROBENZENE 436 1 0.23 129 0 0 0 
1,2-DIBROMO-3-CHLOROPROPANE 213 0 0 NA NA 0 NA 
1,2-DIBROMOETHANE 223 0 0 NA NA 0 NA 
1 ,2-DICHLOROBENZENE 437 1 0.23 129 0 0 0 
1,2-DICHLOROETHANE 489 4 0.82 22,600 0 0 0 
1,2-DICHLOROETHENE (TOTAL) 300 21 7 44,800 0 0 0 
1,2-DICHLOROPROPANE 474 0 0 3,040 ND 0 0 
1,3-DICHLOROBENZENE 436 2 0.46 129 0 0 0 
1,4-DICHLOROBENZENE 436 3 0.69 129 0 0 0 
1-BUTANOL 5 0 0 NA NA 0 NA 
1-PENTANOL 5 0 0 NA NA 0 NA 
1-PROPANOL 5 0 0 NA NA 0 NA 
2-BUTANOL 5 0 0 NA NA 0 NA 
2-BUTANONE 436 0 0 NA NA 0 NA 
2-CHLOROETHYL VINYL ETHER 24 0 0 NA NA 0 NA 
2-HEXANONE 404 1 0.25 NA NA 0 NA 
2-METHYL-1-BUTANOL 5 0 0 NA NA 0 NA 
2-METHYL-2-BUTANOL 5 0 0 NA NA 0 NA 
2-METHYL-2-PROPANOL 5 0 0 NA NA 0 NA 
3-METHYL-1-BUTANOL 5 0 0 NA NA 0 NA 
3-PENTANOL 5 0 0 NA NA 0 NA 
4-METHYL-2-PENTANONE 419 0 0 NA NA 0 NA 
ACETONE 419 1 0.24 NA NA 0 NA 
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TABLE 1-3: COMPARISON OF GROUNDWATER TO SURFACE WATER QUALITY CRITERIA - VOLATILE ORGANIC COMPOUNDS (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

Comparison of Surface Water Criteria 

Number of Percent of Number of Percent of 
Surface Detects Detects Nondetects with Nondetects with 
Water Exceeding Exceeding Limits Exceeding Limits Exceeding 

Number Number Percent Criterion 1 Surface Water Surface Water Surface Water Surface Water 
Chemical Analyzed Detected Detected (µg/L) Criterion Criterion Criterion Criterion 

BENZENE 502 5 1.00 700 0 0 0 0 
BROMOBENZENE 25 0 0 NA NA 0 NA 0 
BROMOCHLOROMETHANE 88 0 0 6,400 ND 0 0 0 
BROMODICHLOROMETHANE 474 0 0 6,400 ND 0 0 0 
BR OMO FORM 474 0 0 6,400 ND 0 0 0 
BROMOMETHANE 474 2 0.42 6,400 0 0 0 0 
CARBON DISULFIDE 439 23 5.24 NA NA 0 NA 0 
CARBON TETRACHLORIDE 489 0 0 6,400 ND 0 0 0 
CHLOROBENZENE 474 13 2.74 129 0 0 0 0 
CHLOROETHANE 474 1 0.21 NA NA 0 NA 0 
CHLOROFORM 489 18 3.68 6,400 0 0 0 0 
CHLOROMETHANE 474 0 0 6,400 ND 0 0 0 
CIS-1,2-DICHLOROETHENE 266 67 25.19 44,800 0 0 0 0 
CIS-1,3-DICHLOROPROPENE 474 0 0 NA NA 0 NA 0 
CYCLOHEXANE 208 0 0 NA NA 0 NA 0 
DIBROMOCHLOROMETHANE 474 0 0 6,400 ND 0 0 0 
DIBROMOMETHANE 25 0 0 NA NA 0 NA 0 
DICHLORODIFLUOROMETHANE 247 9 3.64 NA NA 0 NA 0 
ETHANOL 5 0 0 NA NA 0 NA 0 
ETHYLBENZENE 502 2 0.40 86 0 0 0 0 
ISOBUTYL ALCOHOL 5 0 0 NA NA 0 NA 0 
ISOPROPYL ALCOHOL 5 0 0 NA NA 0 NA 0 
ISOPROPYLBENZENE 215 0 0 NA NA 0 NA 0 
M,P-XYLENES 18 5 27.78 NA NA 0 NA 0 
METHANOL 5 0 0 NA NA 0 NA 0 
METHYL ACETATE 193 0 0 NA NA 0 NA 0 
METHYLCYCLOHEXANE 208 0 0 NA NA 0 NA 0 
METHYLENE CHLORIDE 474 1 0.21 6,400 0 0 0 0 
O-XYLENE 18 0 0 NA NA 0 NA 0 
STYRENE 438 0 0 NA NA 0 NA 0 
TER~BUTYLMETHYLETHER 300 7 2.33 NA NA 0 NA 0 
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TABLE 1-3: COMPARISON OF GROUNDWATER TO SURFACE WATER0.JALITY CRITERIA - VOLATILE ORGANIC COMPOUNDS (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

Comparison of Surface Water Criteria 

Number of Percent of Number of Percent of 
Surface Detects Detects Nondetects with Nondetects with 
Water Exceeding Exceeding Limits Exceeding Limits Exceeding 

Number Number Percent Criterion 1 Surface Water Surface Water Surface Water Surface Water 
Chemical Analyzed Detected Detected (µg/L) Criterion Criterion Criterion Criterion 

TETRACHLOROETHENE 489 2 ,• 0.41 450 0 0 0 0 
TOLUENE 502 15 2.99 5,000 0 0 0 0 
TRANS-1,2-DICHLOROETHENE 266 15 5.64 44,800 0 0 0 0 
TRANS-1,3-DICHLOROPROPENE 474 0 0 NA NA 0 NA 0 
TRICHLOROETHENE 489 63 12.88 400 2 3.17 0 0 
TRICHLOROFLUOROMETHANE 247 11 4.45 NA NA 0 NA 0 
VINYL ACETATE 54 1 1.85 NA NA 0 NA 0 
VINYL CHLORIDE 489 8 1.64 NA NA 0 NA 0 
XYLENE (TOT AL) 490 3 0.61 NA NA 0 NA 0 

Notes: Bold chemicals indicate chemicals of potential concern. 

The published sources are provided in the footnotes to Table 1-1. 
µg/L Microgram per liter 

NA Not available 

ND Not detected 
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TABLE 1-4: COMPARISON OF GROUNDWATER TO SURFACE WATER QUALITY CRITERIA - SEMIVOLATILE ORGANIC COMPOUNDS 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

Comparison of Surface Water Criteria 

Number of Percent of Number of 
Surface Detects Detects Nondetects with 
Water Exceeding Exceeding Limits Exceeding 

Number Number Percent Criterion1 Surface Water Surface Water Surface Water 
Chemical Analyzed Detected Detected (µg/L) Criterion Criterion Criterion 

2,2'-OXYBIS(1-CHLOROPROPANE) 252 0 0 NA NA 0 NA 
2,4,5-TRICHLOROPHENOL 236 0 0 NA NA 0 NA 
2,4,6-TRICHLOROPHENOL 237 1 0.42 NA NA 0 NA 
2,4-DICHLOROPHENOL 237 0 0 NA NA 0 NA 
2,4-DIMETHYLPHENOL 237 0 0 NA NA 0 NA 
2.4-DINITROPHENOL 233 0 0 46 ND 0 51 
2,4-DINITROTOLUENE 251 0 0 118 ND 0 0 
2,6-DINITROTOLUENE 251 3 1.20 118 0 0 0 
2-CHLORONAPHTHALENE 254 0 0 1.5 ND 0 254 
2-CHLOROPHENOL 238 0 0 NA NA 0 NA 
~METHYLNAPHTHALENE 274 3 1.09 NA NA 0 NA 
2-METHYLPHENOL 237 0 0 NA NA 0 NA 
2-NITROANILINE 236 0 0 NA NA 0 NA 
2-NITROPHENOL 253 0 0 970 ND 0 0 
3,3'-DICHLOROBENZIDINE 252 0 0 NA NA 0 NA 
3-NITROANILINE 250 0 0 NA NA 0 NA 
4,6-DINITRO-2-METHYLPHENOL 236 0 0 970 ND 0 0 
~BROMOPHENYGPHENYLETHER 252 0 0 NA NA 0 NA 
~CHLORO~-METHYLPHENOL 237 0 0 NA NA 0 NA 
4-CHLOROANILINE 252 0 0 NA NA 0 NA 
~CHLOROPHENYGPHENYLETHER 251 0 0 NA NA 0 NA 
4-METHYLPHENOL 237 0 0 NA NA 0 NA 
4-NITROANILINE 251 0 0 NA NA 0 NA 
4-NITROPHENOL 237 0 0 970 ND 0 0 
ACENAPHTHENE 276 3 1.09 710 0 0 0 
ACENAPHTHYLENE 276 0 0 60 ND 0 1 
ACETOPHENONE 13 3 23.08 NA NA 0 NA 
ANTHRACENE 277 0 0 60 ND 0 1 
Al KAZINE 13 0 0 11 ND 0 0 
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TABLE 1-4: COMPARISON OF GROUNDWATER TO SURFACE WATER QUALITY CRITERIA - SEMIVOLATILE ORGANIC COMPOUNDS (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

Comparison of Surface Water Criteria 

Number of Percent of Number of Percent of 
Surface Detects Detects Nondetects with Nondetects with 
Water Exceeding Exceeding Limits Exceeding Limits Exceeding 

Number Number Percent Criterion 1 Surface Water Surface Water Surface Water Surface Water 
Chemical Analyzed Detected Detected (µg/L) Criterion Criterion Criterion Criterion 

BENZALDEHYDE 13 0 0 NA NA 0 NA 0 
BENZO(A)ANTHRACENE 289 0 0 60 ND 0 1 0.35 
BENZO(A)PYRENE 287 0 0 60 ND 0 0 0 
BENZO(B)FLUORANTHENE 287 0 0 60 ND 0 0 0 
BENZO(G,H,l)PERYLENE 275 0 0 60 ND 0 0 0 
BENZO(~FLUORANTHENE 287 0 0 60 ND 0 0 0 
BENZOIC ACID 63 0 0 NA NA 0 NA 0 
BENZYL ALCOHOL 62 0 0 NA NA 0 NA 0 
BIPHENYL 13 0 0 NA NA 0 NA 0 
BIS(2-CHLOROETHOXY)METHANE 252 0 0 NA NA 0 NA 0 
BIS(2-CHLOROETHYL)ETHER 252 0 0 NA NA 0 NA 0 
BIS(2-ETHYLHEXYL)PHTHALATE 252 2 0.79 NA NA 0 NA 0 
BUTYLBENZYLPHTHALATE 252 1 0.40 589 0 0 0 0 
CAPROLACTAM 12 2 16.67 NA NA 0 NA 0 
CARBAZOLE 189 0 0 NA NA 0 NA 0 
CHRYSENE 289 0 0 60 ND 0 1 0.35 
DIBENZ(A,H)ANTHRACENE 287 0 0 60 ND 0 0 0 
DIBENZOFURAN 251 0 0 NA NA 0 NA 0 
DIETHYLPHTHALA TE 251 1 0.40 589 0 0 0 0 
DIMETHYLPHTHALATE 251 0 0 3.4 ND 0 251 100 
DI-N-BUTYLPHTHALA TE 252 0 0 589 ND 0 0 0 
DI-N-OCTYLPHTHALATE 251 1 0.40 589 0 0 0 0 
FLUORANTHENE 277 1 0.36 16 0 0 4 1.45 
FLUORENE 276 3 1.09 60 0 0 1 0.37 
HEXACHLOROBENZENE 252 0 0 129 ND 0 0 0 
HEXACHLOROBUTADIENE 252 0 0 6.4 ND 0 252 100 
HEXACHLOROCYCLOPENTADIENE 251 0 0 1.4 ND 0 251 100 
HEXACHLOROETHANE 252 1 0.40 188 0 0 0 0 
INUt:Nu~ l ,L,J-L,;U)t' T Kt:Nt: 287 u u tiU ND u u u 
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TABLE 1-4: COMPARISON OF GROUNDWATER TO SURFACE WATER QUALITY CRITERIA - SEMIVOLATILE ORGANIC COMPOUNDS (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

Comcarison of Surface Water Criteria 

Number of Percent of Number of Percent of 
Surface Detects Detects Nondetects with Nondetects with 
Water Exceeding Exceeding Limits Exceeding Limits Exceeding 

Number Number Percent Criterion1 Surface Water Surface Water Surface Water Surface Water 
Chemical Analyzed Detected Detected (µg/L) Criterion Criterion Criterion Criterion 

ISOPHORONE 252 0 0 2,580 ND 0 0 0 
NAPHTHALENE 277 2 0.72 470 0 0 0 0 
NITROBENZENE 252 0 0 1,336 ND 0 0 0 
N-NITROSO-DI-N-PROPYLAMINE 252 0 0 660,000 ND 0 0 0 
N-NITROSODIPHENYLAMINE 252 0 0 660,000 ND 0 0 0 
PENTACHLOROPHENOL 237 1 0.42 7.9 1 100 236 100 
PHENACETIN 17 0 0 NA NA 0 NA 0 
PHENANTHRENE 277 2 0.72 60 0 0 1 0.36 
PHENOL 237 0 0 1,160 ND 0 0 0 
t-'YKt:NE 2/1 3 1.Ul:S oU 0 1J 1 o.;;o 

Notes: Bold chemicals indicate chemicals of potential concern. 

The published sources are provided in the footnotes to Table 1-1. 
µg/L Microgram per liter 

NA Not available 

ND Not detected 
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TABLE 1-5: COMPARISON OF GROUNDWATER TO SURFACE WATER QUALITY CRITERIA - PESTICIDES, PCBS, AND CYANIDE 

Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

Com larison of Surface Water Criteria 
Number of 

Surface Percent of Detects Nondetects with 
Water Number of Detects Exceeding Limits Exceeding 

Number Number Percent Criterion1 Exceeding Surface Surface Water Surface Water 
Chemical Analyzed Detected Detected (µg/L) Water Criterion Criterion Criterion 

4,4'-DDD 223 0 0 0.72 ND 0 0 
4,4'-DDE 223 0 0 2.8 ND 0 0 . 

4,4'-DDT 223 0 0 0.001 ND 0 223 
ALDRIN 223 1 0.45 0.26 0 0 0 

ALPHA-BHC 223 1 0.45 NA NA 0 NA 

ALPHA-CHLORDANE 234 5 2.14 0.004 2 40 227 
AROCLOR-1016 223 0 0 0.03 ND 0 223 

AROCLOR-1221 223 0 0 0.03 ND 0 223 
AROCLOR-1232 223 0 0 0.03 ND 0 223 
AROCLOR-1242 223 0 0 0.03 ND 0 223 

AROCLOR-1248 223 0 0 0.03 ND 0 223 

AROCLOR-1254 223 0 0 0.03 ND 0 223 
AROCLOR-1260 234 0 0 0.03 ND 0 234 

BETA-BHC 223 1 0.45 NA NA 0 NA 
CYANIDE 13 0 0 1.0 ND 0 4 

DELTA-BHC 223 1 0.45 NA NA 0 NA 
DIELDRIN 223 0 0 0.142 ND 0 1 

ENDOSULFAN I 223 0 0 0.0087 ND 0 221 

ENDOSULFAN II 223 0 0 0.0087 ND 0 221 

ENDOSULFAN SULFATE 223 0 0 NA NA 0 NA 

ENDRIN 223 0 0 0.0023 ND 0 223 

ENDRIN ALDEHYDE 181 0 0 NA NA 0 NA 

ENDRIN KETONE 223 1 0.45 NA NA 0 NA 

GAMMA-BHC (LINDANE) 223 0 0 0.032 ND 0 204 

GAMMA-CHLORDANE 234 2 0.85 0.004 2 100 230 
HEPTACHLOR 223 3 1.35 0.0036 3 100 218 
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TABLE 1-5: COMPARISON OF GROUNDWATER TO SURFACE WATER QUALITY CRITERIA - PESTICIDES, PCBS, AND CYANIDE (CONTINUED) 

Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

Com larison of Surface Water Criteria 
Number of Percent of 

Surface Percent of Detects Nondetects with Nondetects with 
Water Number of Detects Exceeding Limits Exceeding Limits Exceeding 

Number Number Percent Criterion1 Exceeding Surface Surface Water Surface Water Surface Water 
Chemical Analyzed Detected Detected (µg/L) Water Criterion Criterion Criterion Criterion 

HEPTACHLOR EPOXIDE 223 1 0.45 0.0036 1 100 216 97.30 
METHOXYCHLOR 223 0 0 0.003 ND 0 223 100 
TOXAPHENE 223 0 0 0.002 ND 0 223 100 

Notes: Bold chemicals indicate chemicals of potential concern. 

The published sources are provided in the footnotes to Table 1-1. 
µg/L Microgram per liter 

BHC Benzene hexachloride 

DDD Dichlorodiphenyldichloroethane 

DDE Dichlorodiphenyldichloroethene 

DDT Dichlorodiphenyltrichloroethane 

NA Not available 

ND Not detected 

PCB Polychlorinated biphenyl 
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• TABLE 1-6: EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 

QUALITY CRITERIA 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
Hunters Point Shipyard, San Francisco, California 

Result Exceeded 
Sampling Location Sample Date (µg/L) Qualifier Criterion 

Arsenic (Surface Water Screening Criterion = 36 µg/L) 
IR07MW27A 02-Sep-99 25 NO 
IR07MW27A 13-Jan-00 51.1 YES 

IR07MW27A 16-Oct-00 42.8 YES 
IR07MW27A 30-Apr-01 50.4 YES 
IR07MW27A 31-May-02 30.7 NO 
IR07MW27A 15-Nov-02 38.4 YES 
IR07MW27A 06-Mar-03 2 UJ3 NO 
IR07MW27A 18-Aug-03 12.8 J NO 
IR07MW27A 24-Mar-04 32 NO 
IR07MW27A 03-Jun-04 7.9 U1 NO 
IR07MW27A 01-Sep-04 26.1 U1 NO 

IR07MW21A1 25-Mar-04 3.3 J NO 
IR07MW21A1 03-Jun-04 10 u NO 
IR07MW21A1 01-Sep-04 38 J YES 

• IR07MW21A1 16-Nov-04 6.1 NO 
Cadmium (Surface Water Screening Criterion = 9.3 µg/L) 

PA24MW01A 29-Jan-93 13.5 YES 
PA24MW01A 18-Aug-94 0.2 u NO 
PA24MW01A 07-Jun-95 0.1 u NO 

IR60MW08A 30-Aug-95 1 u NO 
IR60MW08A 03-Oct-95 7.2 NO 
IR60MW08A 06-Nov-95 31.7 YES 
IR60MW08A 23-Jul-01 2 u NO 

IR46MW40A2 19-Jul-94 0.2 u NO 
IR46MW40A2 18-Aug-94 16.5 YES 
IR46MW40A2 31-May-95 0.24 U1 NO 

Chromium (Surface Water Screening Criterion = 400 µg/L) 
IR10MW12A 09-Mar-89 328 NO 
IR10MW12A 21-Aug-90 141 NO 
IR10MW12A 12-Jul-91 179.5 NO 
IR10MW12A 15-Jan-92 65.4 NO 
IR10MW12A 09-Nov-93 422 YES 
IR10MW12A 17-Feb-94 1,020 YES 
IR10MW12A 12-May-94 1,010 YES 
IR10MW12A 30-Aug-94 1,140 YES 

• IR10MW12A 19-Jul-01 287 NO 
IR10MW12A 08-Oct-01 110 J4 NO 
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TABLE 1-6: EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER • QUALITY CRITERIA (CONTINUED} 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
Hunters Point Shipyard, San Francisco, California 

Result Exceeded 
Sampling Location Sample Date (µg/L) Qualifier Criterion 

Chromium (Surface Water Screening Criterion = 400 µg/L) (Continued) 
IR07MWP-1 30-Jul-91 1,260 YES 
IR07MWP-1 03-Dec-91- 8.45 NO 
IR07MWP-1 02-Jun-92 10.65 NO 

Chromium VI (Surface Water Screening Criterion = 50 µg/L) 
IR10MW12A 13-Mar-02 375 YES 
IR10MW12A 30-May-02 160 YES 
IR10MW12A 29-Aug-02 60 YES 
IR10MW12A 12-Nov-02 10 u NO 
IR10MW12A 12-Mar-03 170 YES 
IR10MW12A 22-May-03 360 YES 
IR10MW12A 20-Aug-03 320 YES 
IR10MW12A 11-Nov-03 220 YES 
IR10MW12A 23-Mar-04 550 YES 
IR10MW12A 07-Jun-04 170 YES 
IR10MW12A 31-Aug-04 20 u NO 
IR10MW12A 16-Nov-04 260 YES • Copper (HGAL = 28.04 µg/L) 
PA50MW01A 18-Mar-02 2.4 u NO 
PA50MW01A 04-Jun-02 362 YES 
PA50MW01A 03-Sep-02 0.6 UJ1 NO 
PA50MW01A 18-Nov-02 6.2 U1 NO 
PA50MW01A 05-Mar-03 5 u NO 
PA50MW01A 21-May-03 0.9 u NO 
PA50MW01A 14-Aug-03 2.4 u NO 
PA50MW01A 29-Mar-04 3.5 U1J3 NO 
PA50MW01A 08-Jun-04 25 u NO 
PA50MW01A 02-Sep-04 3.3 U1 NO 
PA50MW01A 17-Nov-04 25 UJ9 NO 

IR07MW26A 29-Mar-04 130 UJ3 Limit > criterion 

IR07MW26A 03-Jun-04 25 u NO 
IR07MW26A 01-Sep-04 43.4 J YES 

IR07MW26A 16-Nov-04 25 u NO 

IR07MW20A2 29-Jul-91 40.6 YES 

IR07MW20A2 04-Dec-91 13.5 J7 NO 

IR07MW20A2 04-Jun-92 30.25 YES 

PA24MW02A 01-Feb-93 0.2 u NO • PA24MW02A 18-Aug-94 28.7 YES 

PA24MW02A 07-Jun-95 0.5 u NO 
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• TABLE 1-6: EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 

QUALITY CRITERIA (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
Hunters Point Shipyard, San Francisco, California 

Result Exceeded 
Sampling Location Sample Date (µg/L) Qualifier Criterion 

Copper (HGAL = 28.04 µg/L) (Continued) 
IR26MW47A 12-Mar-02 0.6 u NO 

IR26MW47A 03-Jun-02 248 J23 YES 

IR26MW47A 03-Sep-02 0.6 UJ1 NO 

IR26MW47A 14-Nov-02 16.8 NO 

IR26MW47A 11-Mar-03 3 B NO 
IR26MW47A 22-May-03 0.9 u NO 
IR26MW47A 13-Aug-03 2.4 u NO 
IR26MW47A 06-Nov-03 1.7 u NO 
IR26MW47A 29-Mar-04 130 u Limit > criterion 
IR26MW47A 07-Jun-04 25 u NO 
IR26MW47A 07-Sep-04 11.3 J NO 
IR26MW47A 17-Nov-04 50 UJ9 Limit> criterion 

IR10MW13A1 09-Mar-89 2.5 u NO 
IR10MW13A1 22-Aug-90 39.53 YES 

• IR10MW13A1 11-Jul-91 2.5 u NO 
IR10MW13A1 12-Jul-91 2.5 u NO 
IR10MW13A1 13-Jan-92 1.6 u NO 

Lead (HGAL = 14.44 µg/L) 
PA24MW02A 01-Feb-93 15.2 YES 
PA24MW02A 18-Aug-94 1 u NO 
PA24MW02A 07-Jun-95 1.3 u NO 

IR26MW48A 18-Mar-02 2.1 u NO 
IR26MW48A 03-Jun-02 2.4 u NO 
IR26MW48A 04-Sep-02 1.3 u NO 
IR26MW48A 13-Nov-02 0.7 u NO 
IR26MW48A 23-May-03 1.2 u NO 
IR26MW48A 13-Aug-03 14.8 UJ Limit > criterion 
IR26MW48A 05-Nov-03 2.1 u NO 
IR26MW48A 29-Mar-04 50 u Limit > criterion 
IR26MW48A 07-Jun-04 10 u NO 
IR26MW48A 07-Sep-04 71.5 YES 

IR07MWS-4 26-Mar-04 10 u NO 
IR07MWS-4 07-Jun-04 10 UJ3 NO 
IR07MWS-4 01-Sep-04 15.6 YES 
IR07MWS-4 17-Nov-04 5 u NO 

• IR07MWS-2 13-Mar -02 0.9 u NO 
IR07MWS-2 04-Jun-02 2.4 u NO 
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TABLE 1-6: EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER • QUALITY CRITERIA (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
Hunters Point Shipyard, San Francisco, California 

Result Exceeded 
Sampling Location Sample Date (µg/L) Qualifier Criterion 

Lead (HGAL = 14.44 µg/L) (Continued) 
IR07MWS-2 28-Aug-02 1.4 u NO 
IR07MWS-2 19-Nov-02 0.7 u NO 
IR07MWS-2 04-Mar-03 0.9 u NO 
IR07MWS-2 20-May-03 2 U1 NO 
IR07MWS-2 12-Aug-03 6.2 UJ NO 
IR07MWS-2 04-Nov-03 2.1 u NO 
IR07MWS-2 29-Mar-04 50 u Limit > criterion 
IR07MWS-2 07-Jun-04 10 UJ3 NO 
IR07MWS-2 01-Sep-04 114 YES 

IR20MW06A 24-May-93 13 u NO 
IR20MW06A 08-Sep-93 67.2 J23 YES 
IR20MW06A 12-Jan-94 1.2 u NO 

IR07MW25A 26-Mar-04 10 u NO 
IR07MW25A 02-Jun-04 10 u NO • IR07MW25A 01-Sep-04 28.4 J YES 
IR07MW25A 16-Nov-04 5 u NO 
IR07MW26A 29-Mar-04 50 u Limit > criterion 

IR07MW26A 03-Jun-04 10 u NO 

IR07MW26A 01-Sep-04 98.2 J YES 

IR07MW26A 16-Nov-04 25 u Limit > criterion 

Mercury (HGAL = 0.6 µg/L) 
IR26MW47A 12-Mar-02 0.4 NO 
IR26MW47A 03-Jun-02 1.3 YES 

IR26MW47A 03-Sep-02 1.6 YES 

IR26MW47A 14-Nov-02 0.99 YES 

IR26MW47A 11-Mar-03 0.18 B NO 
IR26MW47A 22-May-03 0.99 YES 

IR26MW47A 13-Aug-03 2.64 YES 

IR26MW47A 06-Nov-03 1.5 YES 

IR26MW47A 29-Mar-04 1.45 YES 

IR26MW47A 07-Jun-04 1.05 YES 

IR26MW47A 07-Sep-04 2.4 YES 

IR26MW47A 17-Nov-04 2.8 YES 

PA50MW02A 31-Mar-93 0.18 NO 

PA50MW02A 18-Aug-94 0.91 YES 

PA50MW02A 15-Jun-95 0.1 u NO • PA50MW02A 23-Jul-01 0.65 YES 
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• TABLE 1-6: EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 

QUALITY CRITERIA (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
Hunters Point Shipyard, San Francisco, California 

Result Exceeded 
Sampling Location Sample Date (µg/L) Qualifier Criterion 

Mercury (HGAL = 0.6 µg/L) (Continued) 
IR20MW01A 19-May-93 0.2 u NO 
IR20MW01A 07-Sep-93 0.17 NO 
IR20MW01A 11-Jan-94 2 YES 

Nickel (HGAL = 96.48 µg/L) 
IR07MW20A2 29-Jul-91 98.55 YES 
IR07MW20A2 04-Dec-91 102 YES 
IR07MW20A2 04-Jun-92 92.9 NO 

IR07MWP-1 30-Jul-91 7,120 YES 
IR07MWP-1 03-Dec-91 993.5 YES 
IR07MWP-1 02-Jun-92 890.5 YES 

IR07MWP-2 30-Jul-91 651 YES 
IR07MWP-2 05-Dec-91 436 YES 
IR07MWP-2 04-Jun-92 234 J3 YES 

• IR07MWS-3 26-Jul-91 263 YES 
IR07MWS-3 03-Dec-91 285 YES 
IR07MWS-3 02-Jun-92 200 J3 YES 

IR07MWS-4D 25-Jul-91 361 YES 
IR07MWS-4D 02-Dec-91 322.5 YES 

IR07MWS-1 29-Jul-91 282 YES 
IR07MWS-1 04-Dec-91 322 YES 
IR07MWS-1 03-Jun-92 143 J3 YES 

IR07MWS-2D 26-Jul-91 153 YES 
IR07MWS-2D 05-Dec-91 42.6 NO 
IR07MWS-2D 03-Jun-92 17.3 UJ3 NO 

IR26MW40A 06-Dec-94 40.75 NO 
IR26MW40A 06-Jun-95 116 YES 
IR26MW40A 08-Sep-95 18 NO 

IR20MW06A 24-May-93 122 YES 
IR20MW06A 08-Sep-93 80.7 NO 
IR20MW06A 12-Jan-94 95.25 NO 

• 
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TABLE 1-6: EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER • QUALITY CRITERIA (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
Hunters Point Shipyard, San Francisco, California 

Result Exceeded 
Sampling location Sample Date (µg/l) Qualifier Criterion 

Selenium (HGAL = 14.5 µg /l) 
IR07MW26AD 02-Sep-99 3.9 U1 NO 
IR07MW26AD 14-Jan-00 2.2 UJ1 NO 
IR07MW26AD 25-Apr-00 4 u NO 
IR07MW26AD 07-Jul-00 2.7 UJ13 NO 
IR07MW26AD 10-Oct-00 2 u NO 
IR07MW26AD 17-Jan-01 3 UJ1 NO 
IR07MW26A 29-Mar-04 44.5 J YES 
IR07MW26A 03-Jun-04 35 u Limit > criterion 
IR07MW26A 01-Sep-04 73.7 J YES 
IR07MW26A 16-Nov-04 25 u Limit > criterion 

IR07MW19A 13-Mar-02 2 u NO 
IR07MW19A 31-May-02 3.2 UJ3 NO 
IR07MW19A 28-Aug-02 3.6 u NO 
IR07MW19A 14-Nov-02 2.8 u NO 
IR07MW19A 04-Mar-03 2.9 u NO • IR07MW19A 20-May-03 3.2 u NO 
IR07MW19A 13-Aug-03 3.9 NO 
IR07MW19A 04-Nov-03 3.3 u NO 
IR07MW19A 23-Mar-04 27.55 YES 
IR07MW19A 02-Jun-04 35 u Limit > criterion 
IR07MW19A 31-Aug-04 35 u Limit > criterion 

IR07MW20A1 04-Jun-02 3.2 u NO 
IR07MW20A1 29-Aug-02 3.6 u NO 
IR07MW20A1 14-Nov-02 2.8 u NO 
IR07MW20A1 05-Mar-03 2.9 u NO 
IR07MW20A1 21-May-03 3.2 u NO 
IR07MW20A1 14-Aug-03 2.5 u NO 
IR07MW20A1 04-Nov-03 3.3 u NO 
IR07MW20A1 24-Mar-04 43.55 YES 

IR07MW20A1 02-Jun-04 35 u Limit > criterion 

IR07MW20A1 31-Aug-04 10.5 NO 

IR0?MWS-2 13-Mar-02 2 u NO 

IR0?MWS-2 04-Jun-02 3.2 u NO 

IR0?MWS-2 28-Aug-02 3.6 u NO 

IR0?MWS-2 19-Nov-02 2.8 u NO 

IR0?MWS-2 04-Mar-03 2.9 u NO • IR0?MWS-2 20-May-03 3.2 u NO 

IR0?MWS-2 12-Aug-03 2.5 u NO 
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• TABLE 1-6: EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 
QUALITY CRITERIA (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
Hunters Point Shipyard, San Francisco, California 

Result Exceeded 
Sampling Location Sample Date (µg/L) Qualifier Criterion 

Selenium (HGAL = 14.5 µg /L) (Continued) 
IR07MWS-2 04-Nov-03 3.3 u NO 

IR07MWS-2 29-Mar-04 30.2 J YES 

IR07MWS-2 07-Jun-04 35 UJ3 Limit > criterion 
IR07MWS-2 01-Sep-04 66.1 u Limit > criterion 

IR10MW31A1 23-Dec-93 2.7 u NO 
IR10MW31A1 11-Aug-94 6.9 u NO 
IR10MW31A1 23-May-95 3.5 u NO 
IR10MW31A1 03-Jun-02 3.2 u NO 
IR10MW31A1 29-Aug-02 3.6 u NO 
IR10MW31A1 19-Nov-02 2.8 u NO 
IR10MW31A1 05-Nov-03 3.3 u NO 
IR10MW31A1 22-Mar-04 19.6 J YES 
IR10MW31A1 07-Jun-04 35 UJ3 Limit > criterion 
IR10MW31A1 02-Sep-04 35 u Limit > criterion 

• Silver (HGAL = 7.43 µg/L) 
IR10MW14A 09-Mar-89 12.6 YES 
IR10MW14A 22-Aug-90 1.6 u NO 
IR10MW14A 12-Jul-91 1.1 u NO 
IR10MW14A 14-Jan-92 1.7 u NO 

IR10MW13A2 09-Mar-89 20.7 YES 
IR10MW13A2 22-Aug-90 1.6 u NO 
IR10MW13A2 11-Jul-91 1.1 u NO 
IR10MW13A2 13-Jan-92 4.9 u NO 

IR18MW21AD 28-Apr-93 8.83 YES 
IR18MW21AD 08-Sep-93 1.3 u NO 
IR18MW21AD 12-Jan-94 3.6 u NO 

IR10MW13A1 09-Mar-89 16.2 YES 
IR10MW13A1 22-Aug-90 1.6 u NO 
IR10MW13A1 11-Jul-91 1.1 u NO 
IR10MW13A1 12-Jul-91 1.1 u NO 
IR10MW13A1 13-Jan-92 4.9 u NO 

IR10MW15A 09-Mar-89 18.5 YES 
IR10MW15A 22-Aug-90 1.6 u NO 

• IR10MW15A 11-Jul-91 1.1 u NO 
IR10MW15A 15-Jan-92 1.7 u NO 
IR10MW15A 17-Jul-95 0.6 u NO 
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TABLE 1-6: EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER • QUALITY CRITERIA (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
Hunters Point Shipyard, San Francisco, California 

Result Exceeded 
Sampling Location Sample Date (µg/L) Qualifier Criterion 

Zinc (Surface Water Criterion = 81 µg/L) 
IR26MW45A 07-Sep-99 2.35 NO 
IR26MW45A 12-Jan-00 200 YES 
IR26MW45A 26-Apr-00 1.5 u NO 
IR26MW45A 14-Jul-00 139 YES 
IR26MW45A 11-Oct-00 1 u NO 
IR26MW45A 19-Jan-01 3 u NO 

IR07MW27A 02-Sep-99 8.1 U1 NO 
IR07MW27A 13-Jan-00 116 YES 
IR07MW27A 16-Oct-00 4.7 U1 NO 
IR07MW27A 30-Apr-01 13.4 U2 NO 
IR07MW27A 31-May-02 8.9 J NO 
IR07MW27A 15-Nov-02 15.5 J NO 
IR07MW27A 06-Mar-03 6 u NO 
IR07MW27A 18-Aug-03 14.8 u NO 
IR07MW27A 24-Mar-04 60 u NO • IR07MW27A 03-Jun-04 60 u NO 
IR07MW27A 01Sep-04 600 u Limit> criterion 

IR20MW17A 05-May-94 2,580 YES 
IR20MW17A 11-Aug-94 18.2 NO 
IR20MW17A 06-Jun-95 63.9 NO 

IR61MW05A 02-Oct-95 22 U1 NO 
IR61MW05A 08-Nov-95 44.1 U1 NO 
IR61MW05A 03-Sep-99 5.4 u NO 
IR61MW05A 13-Jan-00 152 YES 
IR61MW05A 17-Oct-00 1 u NO 
IR61MW05A 30-Apr-01 10.3 U2 NO 
IR61MW05A 03-Jun-02 7 u NO 
IR61MW05A 18-Nov-02 5.2 J NO 

IR61MW05A 1 0-Mar-03 29.6 B NO 

IR61MW05A 14-Aug-03 14.8 u NO 

IR61MW05A 29-Mar-04 60 UJ3 NO 

IR61MW05A 01-Sep-04 600 u Limit > criterion 

IR10MW28A 31-Oct-91 6.1 u NO 
IR10MW28A 15-Jan-92 1.9 u NO 

IR10MW28A 07-Sep-99 48.8 NO • IR10MW28A 14-Jan-00 208 YES 

IR10MW28A 13-Oct-00 1 u NO 
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• TABLE 1-6: EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 

QUALITY CRITERIA (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
Hunters Point Shipyard, San Francisco, California 

Result Exceeded 
Sampling Location Sample Date (µg/L) Qualifier Criterion 

Zinc (Surface Water Criterion = 81 µg/L) (Continued) 
IR10MW28A 26-Apr-01 19.7 U2 NO 
IR10MW28A 04-Jun-02 7 u NO 

IR10MW28A 12-Nov-02 14 U2 NO 
IR10MW28A 11-Mar-03 34.7 B NO 
IR10MW28A 19-Aug-03 14.8 u NO 

IR26MW42A 04-Dec-95 57.1 U1 NO 

IR26MW42A 10-Jan-96 145 YES 

IR26MW42A 12-Feb-96 33.6 U1 NO 

IR07MWS-4DD 01-Sep-99 6.2 U1J9 NO 
IR07MWS-4DD 13-Jan-00 227 YES 
IR07MWS-4DD 25-Apr-00 3.8 U1 NO 
IR07MWS-4DD 10-Jul-00 1.4 u NO 
IR07MWS-4DD 10-Oct-00 1 u NO 

• IR07MWS-4DD 17-Jan-01 3 UJ3 NO 
IR07MWS-4DD 17-Jan-01 3 UJ3 NO 

IR07MW21A1 D 29-Jul-91 13.2 NO 
IR07MW21A1D 04-Dec-91 4.63 NO 
IR07MW21A1D 03-Jun-92 16.5 u NO 
IR07MW21A1D 02-Sep-99 3 u NO 
IR07MW21A1D 13-Jan-00 184 YES 
IR07MW21A1D 25-Apr-00 3 U1 NO 
IR07MW21A1 D 07-Jul-00 3.3 J NO 
IR07MW21A1D 07-Jul-00 7.3 J NO 

IR07MW24AD 02-Sep-99 3.8 U1 NO 
IR07MW24AD 14-Jan-00 156 YES 
IR07MW24AD 25-Apr-00 7.4 U1 NO 
IR07MW24AD 14-Jul-00 5.9 u NO 
IR07MW24AD 13-Oct-00 4.55 u NO 
IR07MW24AD 18-Jan-01 3 u NO 

PA50MW01A 18-Mar-02 3.2 u NO 
PA50MW01A 04-Jun-02 172.25 YES 
PA50MW01A 03-Sep-02 0.8 u NO 
PA50MW01A 18-Nov-02 26.5 NO 
PA50MW01A 05-Mar-03 3 u NO • PA50MW01A 21-May-03 6.8 u NO 
PA50MW01A 14-Aug-03 14.8 u NO 
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TABLE 1-6: EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER • QUALITY CRITERIA (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
Hunters Point Shipyard, San Francisco, California 

Result Exceeded 
Sampling Location Sample Date (µg/L) Qualifier Criterion 

Zinc (Surface Water Criterion = 81 µg/L) (Continued) 
PA50MW01A 29-Mar-04 60 UJ3 NO 
PA50MW01A 08-Jun-04 60 u NO 
PA50MW01A 02-Sep-04 60 u NO 
PA50MW01A 17-Nov-04 60 UJ39 NO 

IR07MW26AD 02-Sep-99 5.3 U1 NO 
IR07MW26AD 14-Jan-00 198 YES 
IR07MW26AD 25-Apr-00 1.5 u NO 
IR07MW26AD 07-Jul-00 1.4 u NO 
IR07MW26AD 07-Jul-00 1.4 u NO 
IR07MW26AD 10-Oct-00 1 u NO 
IR07MW26AD 17-Jan-01 60 UJ3 NO 

IR07MW23A 12-Jan-94 14.4 U2 NO 
IR07MW23A 02-Sep-99 16.4 U1 NO 
IR07MW23A 14-Jan-00 203 YES • IR07MW23A 13-Oct-00 1 u NO 
IR07MW23A 26-Apr-01 10.4 U2 NO 
IR07MW23A 31-May-02 7 u NO 
IR07MW23A 15-Nov-02 6.6 J NO 
IR07MW23A 06-Mar-03 6 u NO 
IR07MW23A 18-Aug-03 14.8 u NO 
IR07MW23A 24-Mar-04 60 u NO 
IR07MW23A 03-Jun-04 60 u NO 
IR07MW23A 01-Sep-04 60 u NO 

Trichloroethene (Surface water screening criterion = 400 µg/L) 
IR10MW71A 29-Aug-03 610 YES 
IR10MW71A 17-Nov-04 340 NO 

IR10MW59A 31-May-02 240 NO 
IR10MW59A 03-Sep-02 330 NO 
IR10MW59A 13-Nov-02 410 YES 

IR10MW59A 06-Mar-03 350 NO 

IR10MW59A 22-May-03 120 J NO 

IR10MW59A 19-Aug-03 350 NO 

IR10MW59A 19-Nov-04 1.3 NO 

Pentachlorophenol (Surface water screening criterion = 7.9 µg/L) 
IR18MW21A 20-Nov-02 24 YES 

IR18MW21A 20-Aug-03 25 u Limit > criterion • IR18MW21A 06-Nov-03 25 u Limit > criterion 

IR18MW21A 25-Mar-04 25 u Limit > criterion 
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• TABLE 1-6: EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 
QUALITY CRITERIA (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
Hunters Point Shipyard, San Francisco, California 

Result Exceeded 
Sampling Location Sample Date (µg/L) Qualifier Criterion 

Pentachlorophenol (Surface water screening criterion = 7.9 µg/L) (Continued) 
IR18MW21A 07-Jun-04 25 UJ7 Limit > criterion 
IR18MW21A 07-Sep-04 25 u Limit > criterion 
IR18MW21A 17-Nov-04 25 u Limit > criterion 

Alpha-chlordane (Surface water screening criterion = 0.004 µg/L) 
IR26MW46A 06-Mar-03 0.025 u Limit > criterion 
IR26MW46A 13-Aug-03 0.01 u Limit > criterion 
IR26MW46A 10-Nov-03 0.01325 YES 
IR26MW46A 29-Mar-04 0.01 u Limit > criterion 
IR26MW46A 07-Jun-04 0.01 u Limit > criterion 
IR26MW46A 02-Sep-04 0.01 u Limit > criterion 

IR26MW46A 17-Nov-04 0.01 u Limit > criterion 

IR26MW47A 11-Mar-03 0.05 u Limit > criterion 
IR26MW47A 13-Aug-03 0.0051 J YES 
IR26MW47A 06-Nov-03 0.0007 J NO 

• IR26MW47A 29-Mar-04 0.01 u Limit > criterion 
IR26MW47A 07-Jun-04 0.01 u Limit > criterion 
IR26MW47A 07-Sep-04 0.01 u Limit > criterion 
IR26MW47A 17-Nov-04 0.01 u Limit > criterion 

Gamma-chlordane (Surface water screening criterion = 0.004 µg/L) 
IR26MW46A 06-Mar-03 0.025 u Limit > criterion 
IR26MW46A 13-Aug-03 0.00615 u Limit > criterion 
IR26MW46A 10-Nov-03 0.01365 YES 
IR26MW46A 29-Mar-04 0.01 u Limit > criterion 
IR26MW46A 07-Jun-04 0.01 u Limit > criterion 
IR26MW46A 02-Sep-04 0.01 u Limit > criterion 
IR26MW46A 17-Nov-04 0.01 u Limit > criterion 

IR18MW21A 04-Mar-03 0.0083 J YES 
IR18MW21A 06-Nov-03 0.003 UJ NO 
IR18MW21A 25-Mar-04 0.01 u Limit > criterion 
IR18MW21A 07-Jun-04 0.01 u Limit > criterion 
IR18MW21A 07-Sep-04 0.01 u Limit > criterion 
IR18MW21A 17-Nov-04 0.01 u Limit > criterion 

Heptachlor (Surface water screening criterion = 0.0036 µg/L) 
IR26MW48A 12-Mar-03 0.028 YES 
IR26MW48A 13-Aug-03 0.013 u Limit > criterion 
IR26MW48A 05-Nov-03 0.05 u Limit > criterion 

• IR18MW21A 04-Mar-03 0.011 J YES 
IR18MW21A 06-Nov-03 0.0081 UJ Limit > criterion 
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TABLE 1-6: EVALUATION OF GROUNDWATER SAMPLES THAT EXCEED SURFACE WATER 

QUALITY CRITERIA (CONTINUED) 
Appendix I, Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
Hunters Point Shipyard, San Francisco, California 

Result 
Sampling Location Sample Date (µg/L) Qualifier 

Heptachlor (Surface water screening criterion = 0.0036 µg/L) (Continued) 
IR18MW21A 25-Mar-04 0.01 u 
IR18MW21A 07-Jun-04 0.01 u 
IR18MW21A 07-Sep-04 0.01 u 
IR18MW21A 17-Nov-04 0.01 u 

IR26MW43A 15-Nov-95 0.01 
IR26MW43A 19-Dec-95 0.01 u 
IR26MW43A 01-Feb-96 0.01 u 

IR26MW47A 11-Mar-03 0.028 J 
IR26MW47A 13-Aug-03 0.017 u 
IR26MW47A 06-Nov-03 0.0089 u 

Notes: Bold results indicate the maximum detected concentration for each well. 

Surface water criteria derivation discussed in Section 12.1 of this appendix, and listed in Table 1-1. 

µg/L 

B 

Not applicable 

Microgram gram per liter 

Detected in blank 

HGAL Hunters Point groundwater ambient level 

J Estimated detected result 

U Nondetected result 
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Limit > criterion 
Limit > criterion 
Limit > criterion 
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ATTACHMENT 11 • RESPONSES TO COMMENTS ON APPENDIX I OF THE DRAFT FINAL TMSRA 
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• • • 
TABLE 11-1: DRAFT RESPONSES TO COMMENTS FROM THE REGULATORY AGENCIES ON APPENDIX I OF THE DRAFT FINAL PARCEL 8 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

The table below contains the responses to comments received from the regulatory agencies on Appendix I (Trigger Levels for Groundwater 
Impacts to San Francisco Bay) of the "Draft Final Parcel B Technical Memorandum in Support ofa Record of Decision Amendment [TMSRA], 
Hunters Point Shipyard [HPS], San Francisco, California," dated August 6, 2007. The table below contains responses to comments submitted 
by Mr. Erich Simon of the San Francisco Bay Regional Water Quality Control Board (Water Board) on September 12, 2007. Mr. Mark 
Ripperda of the U.S. Environmental Protection Agency (EPA) and Mr. Thomas Lanphar of the Department of Toxic Substances Control 
(DTSC) informed the Navy via e-mail on September 10, 2007, that they would not provide comments. Responses to comments made by the 
Water Board were also adjusted to address informal comments on the responses to comments received from Mr. Simon on October 5, 2007. 
Throughout this table, italicized text represents additions to the TM SRA and strikeout text indicates locations of deletions. Also throughout this 
table, references to page, section, and table numbers pertain to Appendix I of the draft final TM SRA, even though some of these numbers have 
changed in Appendix I of the final TMSRA. 

No. Page Comment Response 

General Comments 

I. --- We appreciate that the regulators concerns have been addressed by • The Navy appreciates the Water Board's efforts to achieve a solution to this 
utilizing an attenuation factor of I: I in the tidal mixing zone and basing complex issue. The responses to the specific comments below contain further 
attenuation modeling on a dispersion-only scenario. Even though an details on revisions made to the appendix to clarify the attenuation processes. 
attenuation factor of I: I was utilized, there are several sections in this 

The text of Section 14.3 .3 was expanded to add the following paragraph: "The appendix that indicate that dilution of groundwater discharge to the bay is • 
appropriately considered as a potential attenuation processes. While Water Board's position related to the Eastshore Park Property is that the JO 

dilution may be occurring in the tidal mixing zone, please revise the times dilution was a site-specific determination and is not directly applicable to 

report to clearly indicate that the Water Board does not allow for dilution HPS. The Water Board does not allow modeling to incorporate dilution of 

of groundwater in surface water. Also, when discussing the Water Board groundwater contaminants in surface water. The Water Board's position 

position regarding attenuation of groundwater discharge to the bay. please regarding attenuation of groundwater discharge to the bay at HPS is.further 

include reference to our March 16. 2006 position letter on groundwater discussed in a letter to the Navy dated March I 6. 2006 (Water Board 2006/i)." 

evaluation criteria and points of compliance. 
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TABLE 11-1: DRAFT RESPONSES TO COMMENTS FROM THE REGULATORY AGENCIES ON APPENDIX I OF THE DRAFT FINAL PARCEL 8 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

(CONTINUED) 

No. Page Comment Response 

2. --- Throughout this Appendix, the position is presented that conservative • Concentration data indicated that, for all 12 chemicals of potential ecological 
measures were used throughout this evaluation. While this is the case in concern (COPEC) that were eliminated, detections that exceeded each surface 
several instances, the screening process selected to evaluate which wells water quality criterion were isolated and infrequent and were followed by results 
will be compared with trigger levels may be less conservative. Numerous for at least one sample (but often for several samples) that did not exceed the 
chemicals have been removed from consideration based on the screening surface water quality criterion. Seasonal fluctuations also were considered in the 
process outlined in Section 13.0, even though they may have constituent data evaluation. The text of Section 13 .0 was revised to clarify the evaluation 
concentrations above trigger levels. These wells may have been process. Also see the response to specific comment 3. 
appropriately removed from consideration because of reducing 

• Cu1Tent groundwater data will be evaluated during the remedial design for all concentrations, isolated exceedances, or other reasons, but it's hard to 
detennine based on the infomiation presented in this appendix. Were wells where the analysis presented in Appendix I indicated trigger levels were 

some of the wells that exhibited high concentrations in historical samples excee-ded. Wells that were installed after the cut-off date for the trigger level 

sampled again after the high concentrations were detected? In cases evaluation (November 2004) will also be included in the assessment during the 

where wells were excluded from further consideration, we request more remedial design. 

data be presented or referenced, including a discussion of at least the 12 • The majority of the data evaluated in Appendix I were collected as part of the 
most recent sample concentrations. Please also include infom1ation on remedial action monitoring program (RAMP) for Parcel B. Under the RAMP, 
whether reported sample concentrations are representative and whether groundwater samples are collected quarterly and, therefore, address potential 
seasonal fluctuation or tidal variation in results may influence data seasonal fluctuations. Many of the wells evaluated in Appendix I are far from the 
interpretation. shoreline, and contaminant concentrations in groundwater for those wells will not 

be influenced by tidal variations. Approximately 65 of the 116 wells evaluated in 
Appendix I are located inland of the tidally influenced zone (see Figure 1-1 for 
the location of the tidally influenced zone). Although tidal variations were taken 
into account when groundwater elevations were measured in wells near the 
shoreline, tides were not considered in scheduling sampling. Groundwater 
samples have been collected randomly with respect to tides for more than 30 
quarters at Parcel B. The sample concentrations measured are considered to 
represent groundwater conditions in the aquifer. 
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TABLE 11-1: DRAFT RESPONSES TO COMMENTS FROM THE REGULATORY AGENCIES ON APPENDIX I OF THE DRAFT FINAL PARCEL B 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
(CONTINUED) 

No. Page Comment Response 

Specific Comments 

I. 1-3 Section 12.0- Selection of Surface Water Quality Criteria to be • The cited references were updated in the text of Appendix I. Tahle 1- l was also 
Applied to Groundwater - Page 1-3 - Third Paragraph - Please revise to updated to be consistent with the updated references. 
include reference the most recent versions on the Water Quality Control 
P Ian ( 12/22/06 -
http://www.waterboards.(a.gov/s;:in franciscobay/basinplan.htm ), and the 
Compilation of Water Quality Goals (8/07 -
http://www. swrcb. ca .gov/rwqcb5/ available docu ments/wq __ goa I~/). 

2a. 1-7 Section 13.0 - Groundwater Screening Results - Page I-7 - Bottom • The use of the most recent 12 samples of groundwater for each well and the 
paragraph - The data set used for screening groundwater data included November 2004 cut-off date for the data set were agreed with the regulatory 
"the most recent 12 samples from each well at Parcel Busing samples agencies during negotiations on the approach to the human health risk assessment 
collected through November 2004". Please also indicate the time that the in 2004. The time spanned by the 12 most recent samples and the duration of the 
12 most recent samples may span, how recent the most recent samples span varies by well and cannot be concisely summarized, except for wells that are 
are, whether they represent samples collected throughout the year, and at included in the RAMP. The 12 most recent samples typically extend over 12 
what point of the tidal cycle for wells located in tidal influence areas. consecutive quarters from March 2002 to November 2004 for wells that are 
Please also indicate whether any new wells have been installed after included in the RAMP (also refer to Table 2-3 in the main TM SRA for a 
November, 2004, and discuss how data from these wells will be summary of wells in the RAMP). The duration of the 12 most recent samples. 
considered in the final remedy selected at this site the date of the most recent sample, and the distribution of samples throughout the 

year for any specific well can be identified using the data tool in Appendix F of 
the TMSRA .. As discussed in the response to general comment 2, tidal influence 
was not considered during the sampling schedule. 

• Wells that were installed after the cut-off date for the trigger level evaluation 
(November 2004) will also be included in the assessment during the remedial 
design. Examples of new wells at Parcel B include IR26MW49A, IR26MW50A, 
1RI0MW81A, and IRI0MW82A. The following additional evaluations may 
occur for cases where the data from these new wells indicate concentrations 
consistently exceed a trigger level: : 

- Increasing the frequency of monitoring in the well where the trigger level 
was exceeded to evaluate whether the elevated level is persistent; 

- Monitoring groundwater at a location farther downgradient to evaluate 
whether the attenuation estimated in establishing the trigger level has 
occurred; 
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TABLE 11-1: DRAFT RESPONSES TO COMMENTS FROM THE REGULATORY AGENCIES ON APPENDIX I OF THE DRAFT FINAL PARCEL B 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
(CONTINUED) 

No. Page Comment Response 

2a. I-7 (see above) - Using site-specific detailed information to more accurately estimate 
(cont.) attenuation, including processes such as adsorption and degradation): or 

- Implementing a selected remediation alternative for groundwater treatment. 

• Section 15.0 was expanded to include a statement that newly installed wells will 
be included in the evaluation process during the remedial design. 

2b. 1-8 Page l-8 - Top Paragraph - Second to last sentence - We do not agree • The cited sentence was deleted . 
with the statement that a lack of an established criterion for surface water 
quality indicates that regulatory agencies do not consider these chemicals 
to be significant threats to environmental receptors. In some cases, there 
may not be enough data to confidently set an appropriate limit at this 
time. Please delete this sentence. 

3. 1-9 Section 13. l - Chemicals Eliminated as COPECs - Page 1-9 - While • The text of Section 13.1 was modified as follows: 
we agree with the approach to screen data from wells using the 3 "Refinement of the list of COPECs included e,·aluation of the frequency the 
screening criteria listed in Section 13 .0, the decision logic for eliminating wateF q1,iality screening level was eJ,ceeded and the date the most recent ele,,ated 
individual chemicals is not readily apparent. Please elaborate on which level was detected focused on the trend in detections-especially consistenl 
screening criteria were relied upon to eliminate the chemicals listed in the detections and whether the most recent samples from a well did not exceed the 
table in this section from further consideration. Please see General surface water quality criterion. Seasonal.fluctuations also were considered in 
Comment#2. the data evaluation. The table below summarizes the 12 COPECs that were 

eliminated from further consideration based on the rnsults presented belO'N 
evaluation. Concentration data indicated that detections for all 12 COPECs at 
Parcel B that exceeded each swface water quality criterion were isolated and 
infrequent and were.followed by results for at least one sample (but often.for 
several samples) that did not exceed the surface water quality criterion." 

• No COPECs were eliminated based only on frequency of detection or date of 
sample collection. 

4. 1-10 Section 13.2 - Chemicals of concern - Page I- IO - This section • The text of Section 13.1 was modified as follows: "Based on the well-by-well 
identifies which chemicals were identified as chemicals of concern evaluation, chromium VI, copper, lead, mercury and nickel were identified as 
(COCs), based on the well-by-well evaluation. Please clarify whether COCs. Each chemical is considered a CDC.for groundwater at the location of 
these COCs are to be considered across Parcel B, or only at those wells the well where it exceeds the corresponding surface water quality criterion and 
that were used to identify them as COCs. not.for all groundwarer at Parcel B." .. 
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TABLE 11-1: DRAFT RESPONSES TO COMMENTS FROM THE REGULATORY AGENCIES ON APPENDIX I OF THE DRAFT FINAL PARCEL 8 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
(CONTINUED} 

No. Page Comment Response 

5. 1-11 Section 13.2.5- Nickel- Page 1-11 - This paragraph describes that • Well lR07MWS-I was inadvertently included in the group of wells that the Navy 
nickel was excluded as a COC because the nickel concentrations detected studied and found to be affected by leaching from stainless steel well casing and 
in wells impacted by sea water were not representative of nickel screen. The text ofScciion 13.2.5 was revised as follows: 
concentrations in the groundwater. Based on Figure 1-1, one of the wells "Nickel was originally identified as a COC because it was detected at 
that consistently had high concentrations (Well 1R07MWS-1) is not concentrations that exceeded the HGAL [Hunters Point groundwater ambient 
within the tidal mixing zone. Please provide further justification for why level] (96.48 ~1g/L) in samples collected from several wells in the lR-07 area of 
these high nickel concentrations were eliminated from consideration or Parcel B. Of the 415 groundwater samples collected at Parcel B wells, 19 
revise the text to indicate that Nickel is a COC based on data collected exceeded the HGAL for nickel. Table 1-6 shows elevated concentrations of 
from this well. nickel in samples from wells IR07MWP-l, IR07MWP-2, IR07MWS-I, 

IR07MWS-3, and IR07MWS-4O (see Figure 1-1 ). A-1-1 Four of the five of these 
wells (all except JR07 MWS-1) are located near San Francisco Bay in an area 
where groundwater contains high concentrations of chloride. All fwefour wells 
were installed using stainless steel casing and well screens. The Navy studied the 
concentrations of nickel in the A-aquifer groundwater near these wells by 
installing and sampling adjacent wells with polyvinyl chloride (PVC) casing and 
screens. Groundwater samples collected from wells constructed with PVC 
materials did not indicate elevated concentrations of nickel, and the Navy 
concluded that the source of nickel in these wells was leaching of nickel from the 
well casing and screen caused by corrosion of the stainless steel well components 
in the high-chloride groundwater environment (IT Corporation 1999). These 
stainless steel wells have all since been decommissioned. Therefore, nickel was 
excluded as a COC in thesefour wells because the nickel concentrations of 
concern were not related to groundwater conditions in the aquifer. 

Nickel was identified as a COC at wcll JR07MWS-I because results for three 
samples exceeded the HGAL. Table l-6 shows elevated concentrations of nickel 
in samplcsfrom wcll JR07MWS-1 (sec Figure/-/). Although well JR07MWS-I 
was also constructed using stainless steel casing and well screen. this well was 
not included in the nickel study at IR-07 discussed above, and concentrations of 
chloride in groundwater near JR07MWS-1 are lower than in the vicinitv of the 
other.four wells which are nearer to the bay than IR07MWS-1. Therefore, nickel 
was identified as a COC and included in the trigger level evaluation." 

• Nickel was carried forward into the development of trigger levels and Section 
15.0 was revised accordingly to include well IR07MWS- I. However, nickel 
concentrations at well IR07MWS- I do not exceed the trigger level calculated for 
that location. The maximum concentration of nickel in groundwater collected at 
well lR07MWS-1 was 322 µg/L while the calculated trigger level for that 
location was 386 µg/L. 
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TABLE 11-1: DRAFT RESPONSES TO COMMENTS FROM THE REGULATORY AGENCIES ON APPENDIX I OF THE DRAFT FINAL PARCEL 8 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

(CONTINUED) 

No. Page 

6. 1-12 

7. 1-17 

8a. 1-18 

Comment 

Section 14.1 -Attenuation During Groundwater Transport to Tidal 
Mixing Zone - Page 1-12 - Bottom Paragraph-The attenuation factors 
developed for Parcel Dare also applied for Parcel B. Please indicate 
whether site specific conditions relevant to Parcel B may change the 
applicability of these attenuation factors that were developed for Parcel 
D. Will different hydrogeologic conditions or presence of preferential 
pathways at Parcel B impact the dispersion-only modeling approach used 
to develop the attenuation factors? 

Section 14.3.3 -RWQCB Approach - Page 1-17 - Please clearly 
indicate that while the Water Board allowed a I Ox attenuation factor 
above the 50-foot shoreline buffer at the Eastshore Park Property in 
Berkeley, this was a site specific determination and is not directly 
applicable to site specific conditions at Hunters Point. This comment is 
also applicable to Section 14.4. 

Section 14.4 - Summary of Attenuation Mechanisms for Chemicals in 
C roundwater-Page 1-18 - Top Paragraph - Please discuss whether site 
specific hydrogeologic data were used in developing the attenuation 
factors for Parcel B. Please also include a discussion of whether an 
evaluation of potential preferential pathways was conducted at this Parcel 
and how they may influence attenuation factors used at this Parcel. 
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Response 

Site-specific aquifer conditions (for example, aquifer hydraulic conductivity) at 
Parcel B are considered sufficiently similar to Parcel D. No adjustment to the 
modeling approach used at Parcel D is necessary to apply the results to Parcel B. 

Preferential pathways are not considered a likely pathway for groundwater flow 
at Parcel B. The Navy studied the storm drain system at Parcel B in 1997 (Tetra 
Tech 1998) and 1999 to 2000 (Tetra Tech 200 I). The latter investigation 
included excavating the storm drains at two reaches in IR-07 and IR-24. The 
investigation found that the soil texture and permeability of pipe backfill 
materials were not significantly different from the surrounding fill. Furthem1ore, 
removal of all storm drain and sanitary sewer lines at Parcel Bas part of the 
radiological removal program has confim1ed these observations. All stonn drain 
and sanitary sewer lines at Parcel B have been or will be removed. 

• The report was not changed as a result of this comment. 

• 

• 
• 

The text of Section 14.3.3 was expanded to add the following paragraph: "The 
Water Board's position related lo the Eastshore Park Property is that !he 10 
times dilution was a site-specific delermination and is not directly applicable 10 
HPS. The Waler Board does no/ allow modeling lo incorporale dilution of 
groundwater contami11an1s in surface waler. The Water Board"s position 
regarding attenuation of groundwater discharge to the bay al HPS is.further 
discussed in a letter to the Navy dated March I 6. 2006 (Water Board 200nb)." 

Please refer to the response to specific comment 6. 

The report was not changed as a result of this comment. 

• 
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TABLE 11-1: DRAFT RESPONSES TO COMMENTS FROM THE REGULATORY AGENCIES ON APPENDIX I OF THE DRAFT FINAL PARCEL 8 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
(CONTINUED) 

No. Page Comment Response 

9a. 1-19 Section 15.0 - Development of Parcel B Trigger Levels - Page 1-19 - • The attenuation factors presented in Appendix I apply to the distance to the 
Proposed Trigger Levels Table - This table indicates that an attenuation sediment-surface water interface, and not to the inland edge of the tidal mixing 
factor of 4.5 is proposed for well IR I 0MW 12A and an attenuation factor zone. (See the model description in Section \.:1. \ .) Attenuation caused by 
of 4 is proposed for IR20MW0 I A. Please explain whether these dispersion continues to occur as groundwater travels through the tidal mixing 
proposed attenuation factors are based on distance of the wells to the zone to the bay. The trigger level model does not account for dilution based on 
shore or to the inland edge of the tidal mixing zone. As an attenuation mixing with seawater in the tidal mixing zone, but dispersion and its resultant 
factor of I was applied to the wells within the tidal mixing zone, the attenuation will continue to occur as groundwater moves through the tidal mixing 
proposed attenuation factors for the inland wells should be based on zone. The calculated attenuation factor for wells near the shoreline was I, but 
distance from the well to the tidal mixing zone. Please revise as this does not imply there is no attenuation near the shoreline - only that the 
necessary. amount of attenuation is small. The calculated attenuation factors for wells near 

the shoreline were rounded back to I to maintain the overall. highly conservative 
approach used in developing trigger levels. 

• In the case of mercury at well IR20MW0 I A, the attenuation factor is applied to 
the HGAL because the HGAL (0.6 µg/L) is greater than the surface water quality 
criterion (0.025 µg/L) (refer to Section 12.3 for further discussion of ambient 
groundwater concentrations). The maximum concentration of mercury in 
groundwater collected at well IR20MW0 IA was 2.0 µg/L while the calculated 
trigger level for that location was 2.4 ~1g/L. 

• The report was not changed as a result of this comment . 

9b. 1-20 Page 1-20 - Second Paragraph - This paragraph suggests that the • The most recent 12 samples available at the time the design is prepared will be 
inclusion of the six wells that are above screening levels will be based on used to reassess the trends in groundwater concentrations at the six wells 
the concentrations observed in groundwater at these wells at the time the identified by the trigger level analysis. The most recent 12 samples from wells 
design is prepared. This approach may exclude wells that have a that were installed after the cut-off date for the trigger level evaluation 
temporary reduction in concentrations due to sampling after recent (November 2004) will also be included in the assessment during the remedial 
infiltration events, or during high tide for tidally influenced wells, or due design. 
to other temporary influences on the wells. Inclusion of the wells should 
be based on more than just the concentration at the time the design is 
prepared. Please revise paragraph to indicate that at least the 12 most 
recent samples will be used, assuming these samples are representative of 
seasonal variations and consider tidal fluctuations that may occur at these 
wells. 
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TABLE 11-1: DRAFT RESPONSES TO COMMENTS FROM THE REGULATORY AGENCIES ON APPENDIX I OF THE DRAFT FINAL PARCEL 8 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
(CONTINUED) . 

No. 

9b. 
(cont.) 

9c. 

IOa. 

Page 

1-20 

1-20 

1-24 

Comment 

(see above) 

Page 1-20 - Bullet list - 3rd bullet - Please specify that site specific 
detailed information may be used to more accurately estimate attenuation 
in the inland areas, not in the tidal mixing zone. 

Response 

• Section 15.0 was revised as follows: "As discussed in Section 5.3.2 of the 
TMSRA, the details of groundwater monitoring program will be identified during 
the remedial design. Inclusion of the six wells ... not sampled since that time. 
Evaluations in the remedial design will consider current data rhe mosr recenr 12 
samples for rhe six wells listed above and will not be limited to the data set 
ending in November 2004 that was used for the trigger level analysis. These 
newer data collected since November 2004 may indicate that monitoring is no 
longer necessary (for example, if the data show concentrations are consistently 
below the trigger level). The most recent 12 samples from wells rhat were 
insralled after rhe cut-off date for the rrigger level eva/uarion (November 2004) 
will also be included in the assessment during rhe remedial design. Complete 
discussions of these evaluations will be contained in the remedial design for 
review by the regulatory agencies." 

• Other attenuation processes, such as adsorption, occur in the tidal mixing zone as 
well as in inland areas. Because of the conservative estimates used in the initial 
evaluation of attenuation at Parcel B, the Navy may consider other attenuation 
processes in evaluating site-specific information in the event trigger levels are 
consistently exceeded at a monitoring well. The site-specific detailed 
information may include adsorption in both inland areas and in the tidal mixing 
zone. 

• The report was not changed as a result of this comment. 

Section 16.3 - Uncertainty in Calculating Trigger Levels - Page 1-24 - • 
Please also include discussion about the uncertainty in measured 
concentrations of chemicals of concern because of the following possible 
scenarios: 

The following text was added to Section 16.2: 

"The data set used to derive the AFs [artenuationfuctors} adds some uncertainty. 
In some cases. few measurements were collected at a location or the onlv data 
available were collected many years ago. Both of thesefactors may limir the 
representativeness of the data evaluated for these we/ Is. However, data for all 
wells were considered in the evalumion. and tr(cz;ger levels were developed 
despite these limirarions. For example. a rrigger level was calculutedfor copper 
at well JR07MW20A2 even though only three samples were collected and the 
most recent was collected in June I 992." 

• only old data is available, 

• only a few measurements at a location were taken, and 

• some wells were eliminated from consideration even though 
concentrations may be above trigger levels 

• No wells with concentrations that exceeded a trigger level were eliminated from 
consideration unless subsequent samples indicated concentrations below the 
trigger level. 
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(CONTINUED) 

No. Page Comment Response 

!Ob. 1-24 Page 1-24 - Second Paragraph - Last sentence - This statement indicates • The text of Section 16.3 has been revised as requested: 
that it is expected that most chemicals discharged from groundwater to "The calculation also assumes that I 00 percent of the chemical remains in the 
the bay will be quickly adsorbed to sediment or precipitate out. As dissolved state even after it has been discharged to the bay, despite all reasonable 
adsorption and precipitation are very chemical- and matrix-specific, expectations that much will some constituents may be quickly adsorbed to 
please revise this sentence to read, 'The calculation also assumes that I 00 sediment or precipitate out." 
percent of the chemical remains in the dissolved state even after it has 
been discharged to the bay, despite expectations that some constituents 
may be quickly adsorbed to sediment or precipitate out.'' 

11 a. 1-24 Section 17.0 - Summary and Conclusions - Page 1-24 - Second • Appendix I focuses on protection of surface water receptors; drinking water 
Paragraph - This paragraph indicates that while no water quality criteria criteria are not relevant in this appendix. Please refer to Appendix E for further 
exist for groundwater at Parcel B, analysis of attenuation-.factors discussion of the beneficial uses of groundwater, including the B-aquifer as a 
identified several constituents that have the potential to impact the bay. potential source of drinking water. 
Please clarify that drinking water quality criteria are directly applicable to 

• The report was not changed as a result of this comment. the B-aquifer at Parcel B, and indicate whether any constituents are 
present at levels that exceed applicable drinking water quality standards. 

I lb. 1-26 Page 1-26 - Last Paragraph - Please elaborate how wells with trigger • Section 17.0 was expanded to include a statement that newly installed wells will 
level exceedances in post-2004 data, which was not used in this be included in the evaluation process during the remedial design. 
evaluation, will be handled. 

12. --- Table 1-1 - Surface Water Quality Criteria for the San Francisco Bay • Table l-1 was updated to be consistent with the updated references. 
Footnotes - Please update references to both the San Francisco Bay Basin 
Plan and A Compilation of Water Quality Goals. See Specific Comment 
# l. 

13. --- Table 1-2 - Comparison of Groundwater to Surface Water Quality • Tables 1-1 and 1-2 were revised to include 5.0 µg/L as the surface water quality 
Criteria - Metals This table indicates that the surface water quality criterion for selenium based on Table 3-3 of the Water Quality Control Plan 
criterion for selenium is 7 l ug/L, which is the lowest CTR salt water (Basin Plan) for the San Francisco Bay Basin ( Wakr Board 2006a). The table 
criterion in this table. While this seems appropriate, footnote q in this contained in Section 13.1 was updated to revise the frequency of detection for 
table indicates that the fresh water quality criterion for selenium is selenium from l of377 to 6 of 377. However, selenium remained one of the 
applicable specifically to the waters of the San Francisco Bay. COPECs that was eliminated and no additional changes to the text of Appendix I 
Considering this, the most appropriate surface water quality criterion for were necessary. 
selenium is 5.0 ug/L. Please revise this table and the text of the appendix 
as appropriate to include a discussion of selenium, based on a comparison 
with this lower criterion. 
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No. Page 

14. ---
Comment 

Table 1-6 - Evaluation o f Groundwater Samples that Exceed Surface 
- While this table only includes sample results 

riteria, the last 12 sample results for those wells 
Id also be presented in this table or elsewhere, 

ntative of seasonal variations and tidal 

Water Quality Criteria 
that exceeded applicable c 
that had exceedances shou 
assuming they are represe 
fluctuations. Including thi s information or providing a reference to it 

her concentrations are stable, increasing, or would help to assess whet 
decreasing over time. 
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Response 

Table 1-6 presents all 12 data results for each chemical at every well where the 
chemical exceeded the surface water quality criterion at least once. However, 12 
samples were not available for all wells. Arpcndix F contains data for any 
samples collected before the 12-sample data set in cases where more than 12 
samples have been collected. 

The report was not changed as a result of this comment. 

• 
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TABLE 11-2: DRAFT RESPONSES TO COMMENTS FROM THE CITY AND COUNTY OF SAN FRANCISCO ON APPENDIX I OF THE DRAFT FINAL PARCEL 8 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

The table below contains the responses to comments received from the City and County of San Francisco (City) on Appendix I (Trigger Levels for 
Groundwater Impacts to San Francisco Bay) of the "Draft Final Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
[TMSRA], Hunters Point Shipyard, San Francisco, California," dated August 6, 2007. Comments were submitted by Amy Brownell (City) on 
September 14, 2007. Throughout this table, ;ralicized text represents additions to the TMSRA and strikeout text indicates locations of deletions. Also 
throughout this table, references to page, section, and table numbers pertain to Appendix I of the draft final TMSRA, even though some of these 
numbers have changed in Appendix I of the final TMSRA. 

No. Page Comment Response 

General Comment 

1. --- Multiple chemicals were eliminated as Chemicals of • The text of Section 13.1 was modified as follows: 
Potential Ecological Concern (COPECs) based upon the 

"Refinement of the list of COPECs inclw:leEl e\<ah,iatieA et: the fFeEJHeHcy the ,,,,,aleF EJHality frequency of detections exceeding the applicable water 
quality criterion. While the groundwater data that formed scrneAiAg level was exceeEleEl anEl the Elate the mest recent ele,,ateEl level \-Vas EletecteEl 

the basis for the trigger levels was the 12 rounds of focused on the trend in derections-especiolly consistency. magnitude that a criterion was 
exceeded. and whether concentrations detected below the swface water quality criterion groundwater sampling that was used in the human health 
were found in samples collected after samples rhar did exceed the criterion. Seasonal 

risk assessment for the Parcel 8 TMSRA, a frequency of fluctuations also were considered in the data evaluation. The table below summarizes the 
detection evaluation was not part of the chemical of 12 COPECs that were eliminated from fu1ther consideration based on the resHlls presenteEl 
concern/data evaluation tasks developed for the human eelew evaluation. Concentration data indicated that detections.for all 12 COPECs at 
health risk assessment. Therefore additional information Parcel B that exceeded each swface wafer quality criterion were isolated and infrequent 
is required to justify the elimination ofCOPECs. and were followed by results for at least one sample (bur cfrenfor several samples) that 

did nor exceed the swface water quality criterion. 

• No COPECs were eliminated based only on frequency of detection or date of sample 
collection. 

Specific criteria (i.e., minimum frequency detection for • As discussed in the response to the previous comment, no COPECs were eliminated based 
retention of a COPEC) should be discussed in this section only on frequency of detection. Zinc was eliminated because in all 13 cases where a 
or chemical-specific rationale should be presented similar concentration exceeded the surface water quality criterion (81 ~1g/L from the Basin Plan), 
to Section 13.2 (Chemicals of Concern) to clarify why the detections that exceeded the criterion were sporadic and there was at least one 
chemicals have been eliminated as COPECs. It appears subsequent sample below the criterion. Lead was retained as a COP EC at wells 
that multiple criteria may have been used since zinc was IR07MWS-2 and IR26MW48A because the last sample collected at each well exceeded 
eliminated (I 3 detections above the criterion out of 43 7 the surface water quality criterion ( 14.44 µg/L HGAL). Lead was eliminated in the other 
samples) while lead was retained (8 detections above the six cases for the same reasons as zinc. 
criterion out of 408 samples). 
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EXECUTIVE SUMMARY 

This study characterizes ambient metals concentrations in bedrock and bedrock-derived soils 
from three nonindustrial sites in San Francisco, California. The three sites have a similar 
geologic setting to Hunters Point Shipyard, an industrial site that is located on the eastern side of 
San Francisco and owned by the U.S. Department of the Navy (Navy). Hunters Point Shipyard 
and the three study sites contain serpentinite, chert, and basalt bedrock typical of the Franciscan 
Complex. The Franciscan Complex is the predominant bedrock unit in the California Coast 
Ranges. The selected sites (Innes A venue, Twin Peaks Boulevard, and Malta and 
O'Shaughnessy) are located in two Franciscan Complex subunits: (]) the Hunters Point Shear 
Zone and (2) the Marin Headlands Terrane. 

About 30 rock and soil samples (91 total) were collected from a grid at each of the 3 sites. The 
rock samples were collected with a rock hammer and the soils by excavation with a trowel to a 
depth of 3 feet below ground surface. The samples were analyzed for the standard suite of 
metals by U.S. Environmental Protection Agency (EPA) methods; the rock samples were 
pulverized before analysis. 

As typical of these rock types, elevated concentrations of arsenic, iron, and manganese were 
found at the chert sites, while elevated concentrations of nickel were found at the serpentinite 
site. The chemical composition of soil at the three sites was found to be similar to the chemical 
composition of rock because (]) the soil is very young and (2) the soil is composed primarily of 
fragments of bedrock. However, the metals concentrations in soil and bedrock did differ in 
several ways, mainly due to the presence of other rock types such as basalt and sandstone. 

The potential risk to human health posed by the ambient metal concentrations at these sites was 
also evaluated by estimating the hazard index (non-cancer risk) and the excess lifetime cancer 
risk using adjusted EPA preliminary remediation goals. The hazard index from all samples 
collected at the bedrock sites ranged from 4.7 to 63, and is attributable primarily to manganese 
and nickel. The excess lifetime cancer risk for all samples collected at the study sites ranged 
from I .2 x I 0-6 to 1.6 x 10-4

, and is attributable primarily to arsenic . 
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1.0 INTRODUCTION 

The purpose of this study is to characterize the metals concentrations in bedrock and bedrock
derived soils that represent three geological formations (serpentinite, chert, and basalt) typical of 
the Franciscan Complex. Concentrations of naturally occurring metals in these Franciscan 
bedrock types have not been well characterized at nonindustrial sites in San Francisco (Figure 1 ), 
California. The three study sites have geologic settings similar to the Hunters Point Shipyard 
(HPS) in San Francisco. Knowledge of the normal range of ambient metals concentrations at 
nonindustrialized sites with a similar geological setting to HPS will provide a better 
understanding of risks posed by naturally occurring serpentinite, chert, and basalt bedrock 
(Figures 2, 3, and 4). 

To characterize ambient metals concentrations, bedrock and bedrock-derived soil samples were 
collected at three selected nonindustrial sites (Figure 5) containing Franciscan Complex 
serpentinite, chert, and basalt bedrock. Of the three sites selected, the Innes A venue site is 
characterized by serpentinite, and the Twin Peaks Boulevard site and Malta and O'Shaughnessy 
site are characterized by chert. The sites are located in two Franciscan Complex subunits: 
(1) the Hunters Point Shear Zone and (2) the Marin Headlands Terrane. 

This technical memorandum contains the following sections: 

• Section 2.0 presents the geologic background of the Franciscan Complex . 

• Section 3.0 describes data collection procedures. 

• Section 4.0 presents a statistical evaluation of metals data from the nonindustrial sites. 

• Section 5.0 presents a human health risk evaluation of the metals data from the 
nonindustrial sites. 

• Section 6.0 summarizes the study results. 

• Section 7 .0 lists the references used to prepare this document. 

Figures, tables, and appendixes follow the text portion of this report. Appendix A presents the 
field and laboratory data reports. Appendices B and C present the results for the statistical and 
risk evaluations, respectively. Appendix D presents photographs of field activities. 

2.0 GEOLOGIC SETTING 

This section discusses the geological background of the study area, including the origin and 
structure of the Franciscan complex (Section 2.1 ), the Franciscan subunits found in San 
Francisco (Section 2.2); the chemistry of Franciscan chert and serpentinite (Section 2.3), and the 
geology of each study site and the reference site (Section 2.4). 
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2.1 THE FRANCISCAN SUBDUCTION COMPLEX 

Bedrock found in San Francisco is a part of the Franciscan Complex, the predominant bedrock 
unit of the California Coast Ranges (Figure 2). Franciscan and similar rocks occur from southern 
Oregon to near Santa Barbara, California (Bailey and others 1964). Franciscan rocks comprise a 
diverse group of rocks assembled by the process of subduction (Wakabayashi 1992, 1999a, and 
references therein). During subduction, one of the Earth's plates plunges beneath another. 
Subduction complexes such as the Franciscan consist of a seemingly chaotic mixture of a variety 
of rock types scraped off the top of the downgoing oceanic plate by the upper continental plate. 
The material scraped off during subduction consists of two components: (1) the upper part of the 
subducting oceanic crust, and (2) sediments derived from the continental margin. The fonner 
consist of rocks such as basalt and chert, whereas the latter consist of sands, silts, and muds that 
formed sandstones, siltstones, and shales. Rocks such as serpentinite from the upper mantle of 
the upper plates may also become incorporated into the subduction complex. 

• 

The Franciscan Complex rocks formed between 200 million and 20 million years ago and were 
brought together to form the subduction complex from about 165 million to IO million years ago 
(Wakabayashi 1992, 1999a). Basalt scraped off the downgoing plate originated as submarine 
volcanism either at a mid-ocean spreading ridge or as part of a seamount or oceanic plateau 
(Shevais 1990). Chert originated as siliceous ooze derived from the skeletons of microscopic 
marine organisms known as radiolaria (Murchey and Jones I 984). These materials accumulated 
on the basalt of the ocean floor and were eventually covered by much greater volumes of sand, 
silt, and mud eroded from the continental margin. Serpentinite likely originated when crustal • 
extension exposed upper mantle rocks near the intersection of mid-ocean ridges and their 
offsetting transform faults, thereby permitting retrograde metamorphism (Tucholke and others 
1998). 

Because of the dynamic processes during subduction, major subunits of subduction complexes 
are separated by faults that may range from features a few meters wide to shear zones several 
kilometers in thickness. The thicker or wider fault zones commonly have a matrix of sheared 
and weak rock, usually shale and serpentinite, which surrounds harder blocks of a variety of rock 
types. In the Franciscan Complex, such geologic subunits are often classified as either 
"coherent" or melange (Wakabayashi 1992, 1999a). Each coherent (or non-melange) subunit is 
cut by many faults, but normal depositional contacts, in which sandstone overlies chert and chert 
overlies basalt, are also common. Many coherent subunits of the Franciscan Complex have been 
called terranes (Blake and others 1982; Blake and others 1984) or nappes (Wakabayashi 1992, 
1999a). In any given region, the Franciscan Complex comprises a stack of coherent subunits 
(nappes or terranes) bounded by low-angle faults; this stack of units is folded in regional-scale 
folds that are several kilometers in amplitude and continue along the strike fault for distances of 
tens of kilometers. Erosion has exposed the limbs of these folds as belts or strips of Franciscan 
units, which give the characteristic pattern of elongate geologic subunits seen on geologic maps 
of the California Coast Ranges (Wakabayashi 1999a). 
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The folds and nappes of the Franciscan have undergone further dissection by strike-slip faulting 
associated with the San Andreas transform fault system; this fault system has affected the Coast 
Ranges from 18 million years ago to the present, with the time of faulting initiation varying by 
latitude (Wakabayashi 1999a, 1999b). Locally extensive volcanism in the Coast Ranges 
followed the initiation of transform faulting (Johnson and O'Neil 1984; Fox and others 1985), 
and this volcanism has also created various mineral deposits including mercury and gold 
(Rytuba 1996). 

The types of structures and rocks found in the Franciscan Complex are common to subduction 
complexes found throughout the world (Ernst 1971; Maruyama and others 1996). Multiple 
subduction complexes are found on every continent, and many are associated with the Pacific 
Rim. In western North America, subduction complexes are common in Alaska, British 
Columbia, Oregon, California, and Baja California. The Franciscan Complex is not the only 
subduction complex found in California; multiple subduction complexes are also found in the 
Klamath Mountains and the Sierra Nevada range. 

2.2 FRANCISCAN SUBUNITS IN THE SAN FRANCISCO AREA 

The Franciscan Complex in the San Francisco area (Figure 3) forms several fault-bounded 
coherent terranes or nappes bounded by low-angle shear (melange) zones (Blake and others 
1984; Wakabayashi 1992). This stack of nappes is folded into regional-scale folds so that the 
regional dips within San Francisco are to the northeast (Wahrhaftig 1984). As a result of the 
folding of the various Franciscan units, as well as post-Franciscan strike-slip faulting, the 
Franciscan terranes or nappes found in San Francisco occur elsewhere in the Bay region. The 
Franciscan rocks within San Francisco formed from about 200 to 85 million years ago and were 
brought together as part of the Franciscan Complex from about 100 to 80 million years ago 
(Wakabayashi 1992). Within San Francisco, three coherent terranes (the Alcatraz, Marin 
Headlands, and San Bruno Mountain) are separated by two melange zones (the Hunters Point 
Shear Zone and the City College fault zone). From structurally high to structurally low, the 
coherent and melange subunits are as follows: 

1. The Alcatraz Terrane is composed of sandstone and shale forming prominent 
exposures on Telegraph Hill and neighboring areas. 

2. The Hunters Point Shear Zone is composed of a sheet of variably sheared serpentinite 
with minor gabbro lenses and is bounded above and below by shale-matrix melange. 
This unit has its most prominent exposures in the Hunters Point, Potrero Hill, and 
Fort Point areas (the latter is the south abutment of the Golden Gate Bridge). 

3. The Marin Headlands Terrane consists of basalt, chert, sandstone, and shale. This 
unit includes the southern part of Hunters Point, but the most extensive and prominent 
exposures occur in the Twin Peaks-Diamond Heights area, with other major 
exposures in the Bernal Heights and Candlestick Point areas . 
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4. The City College Fault Zone consists of shale matrix melange. This unit is rather • 
poorly exposed, with some outcrops in the Sunnydale area and at the City College of 
San Francisco campus. 

5. The San Bruno Mountain Terrane consists of sandstone and shale. This unit makes 
up San Bruno Mountain and underlies much of the Sunset District. 

GEOLOGIC IMPACT ON ROCK CHEMISTRY 

Chemistry of the rocks of the Franciscan Complex is influenced by several factors, including the 
composition of the rock when it originally formed, subsequent metamorphism, late stage 
hydrothennal alteration associated with San Andreas-age volcanic activity, and weathering. 

In the California Coast Ranges, hydrothermal activity associated with volcanism along the San 
Andreas fault system has resulted in important economic mineral deposits, especially of mercury 
and gold, (Rytuba 1996). Hydrothermal veins attributed to this igneous activity have been found 
on San Bruno Mountain (Underwood and others 1999), but it is not known whether any 
mineralization associated with such hydrothermal systems affects the rocks within other parts of 
the San Francisco. 

Weathering and soil development can locally influence the composition of the rock and the soil 
derived from it. Where natural soils have developed for thousands or hundreds of thousands of • 
years or more, certain elements have become enriched in these soils, while other elements have 
been leached and lost to solution (Brimhall and Dietrich 1987). The study sites soils are less 
than 100 years old, as the roadcuts in the bedrock were made about 100 years or so ago, and the 
soils must be younger than the roadcuts. 

For the Franciscan bedrock in San Francisco, the most important influence on chemistry is the 
original composition of the rock. Two types of Franciscan bedrock common in San Francisco 
and throughout the Coast Ranges have particularly high concentrations of certain metals 
compared to cleanup standards for HPS. These two rock types are chert and serpentinite. Basalt 
has relatively high average values of manganese, generally in the range of 1,000 to 
2,000 milligrams per kilogram (mg/kg) (Giaramita and others 1998), and the concentrations of 
ce11ain metals are locally elevated, particularly near contacts where chert depositionally overlies 
basalt (Chyi and others 1984; Huebner and Flohr I 990). In addition, Franciscan sandstones have 
arsenic concentrations that may range to 20 mg/kg or higher. Although sandstones and basalts 
may have comparatively high concentrations of certain metals, chert and serpentinite commonly 
have the highest relative concentrations of various metals of concern. As a result, the following 
discussion will focus on chert and serpentinite. 

2.3.1 Chert 

Pure chert would consist almost entirely of silica or silicon-dioxide. However, various processes • 
add additional elements to cherts in place of silica. Among the most important of these are the 
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activity of submarine hot springs that bring up waters rich in metals, resulting in precipitation of 
various mineral deposits on the sea floor. Such springs include well-known "black smokers" or 
hot springs near mid-ocean spreading ridges. Such deposits may be enriched in manganese and 
other metals, including lead, barium, and arsenic. Because the hot springs occur at or near a 
spreading ridge, deposits of such origin are expected in the stratigraphically lowest cherts 
overlying basalt, as well as interbedded in the stratigraphically highest part of the basalt. Such 
expectation is borne out by the occurrence of the largest manganese ore deposits along basalt
chert contacts (Chyi and others 1984; Huebner and Flohr 1990). Manganese ore bodies large 
enough for economic exploitation have been found associated with several Franciscan chert 
bodies, including some associated with the Marin Headlands Terrane in Sausalito and Red Rock 
(island south of Richmond-San Rafael Bridge) (Murdoch and Webb 1966). 

High levels of manganese may also ·occur on the ocean floor in nodules formed at colder springs 
at great distances from spreading ridges. These nodules result in locally high concentrations of 
manganese and other metals higher in the chert section (relative to the basal contact over basalt). 
The association of high concentrations of manganese and other related metals with chert is 
common throughout the world and has been known for many decades (Bradley and others 1918; 
Trask and others 1943; Audley-Charles 1965; Bonatti and others 1976). Manganese and other 
(non-silicon) metals in chert are irregularly distributed in cherts of comparatively low 
metamorphic grade, such as those within San Francisco. As a result, metal concentrations can be 
highly variable within a comparatively small area within a chert body. At higher metamorphic 
grade, cherts become recrystallized, and manganese and various other metals are mobilized to 
form metamorphic minerals such as stilpnomelane and spessartine, which are more evenly 
distributed through the rock mass. However, metacherts with manganese-bearing metamorphic 
minerals (and more homogeneously distributed manganese and other metals) are largely absent 
in San Francisco, with the exception of a few tectonic blocks in melange found in the Baker 
Beach area and interbeds within a small fault-bounded sheet in McLaren Park (Wakabayashi 
1990). 

2.3.2 Serpentinite 

Serpentinite forms by hydration of the mantle rock peridotite. The serpentinization process can 
occur beneath the sea floor within an actively forming subduction complex, and even within 
near-surface groundwater on-land. This process results in the replacement of the primary 
peridotite minerals of olivine and various pyroxenes with serpentine minerals and magnetite. 
Serpentinites and their parent peridotites have higher concentrations of nickel, chromium, and 
cobalt than any other rock type (Goff and Lackner 1998; Brimhall and Dietrich 1987). Nickel 
and cobalt tend to have relatively consistent and comparatively homogeneous distribution in 
serpentinite because they occur as trace constituents of the main serpentine minerals. Chromium 
has highly variable concentrations in serpentinite because it is associated with discrete mineral 
grains of chromite (also called chromian spine!). If a sample of serpentinite is lacking in 
chromite, the chromium concentration may be relatively low; however, even a few chromite 
grains in the sample will result in high chromium concentration. Discrete lenses of chromite in 
serpentinite have been economically exploited as chromium ore. A number of such mines were 
developed in California, although none were developed in San Francisco (Murdoch and Webb 
1966). Similar to chert, the serpentinites of San Francisco and the Franciscan Complex are 
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essentially the same in chemical compos1t10n as serpent1mtes found throughout the world • 
(Coleman 1977; Goff and Lackner 1998) and the compositions of them have been known for 
many decades (Bradley and others I 918). 

2.4 SITE GEOLOGY 

The three sites evaluated in this study are all located in San Francisco, and all involve Franciscan 
bedrock in a lithologic setting similar to HPS. The site located near the intersection of Malta 
Drive and O'Shaughnessy Boulevard, at the edge of Glen Canyon Park, and the site at Twin 
Peaks Boulevard, contain chert and basalt outcrops. The site located west of the intersection of 
Innes Avenue and Aurelious Walker Drive contains serpentinite bedrock outcrops. This site is 
near the Navy's HPS industrial reference site. 

The three study sites are all located in non-industrial-designated zones. Historic Sanborn® Maps 
were reviewed to evaluate the potential for industrial activities at these sites. A review of maps 
dated between 1900 and 1991 indicates that these sites were not used for industrial operations. 

2.4.1 Innes Avenue 

The Innes A venue site in the Hunters Point area consists of a bedrock exposure of serpentinite in 
a roadcut with soil occurring on a less steep area above the roadcut and draped along the base of 
the roadcut. The serpentinite at the site consists of fairly massive serpentinized harzburgite • 
( originally olivine and orthopyroxene) that is part of the serpentinite associated with the Hunters 
Point Shear Zone. The soil is thin (generally less than I foot) and appears to be displaced and 
young, as it contains materials of human origin throughout. Bedrock on the slopes above the site 
is also serpentinite. Some pieces of chert can be found in the soil; these were likely derived from 
fill placed as road base material. 

2.4.2 Twin Peaks Boulevard 

The Twin Peaks site is located on the top of Twin Peaks in basalt and chert of the Marin 
Headlands Terrane. Part of the site consists of the roadcut near the top of the northern peak in 
addition to the area above this roadcut. Although the ground surface above this roadcut capping 
the hill may be natural, very little soil formed on it, probably because of the efficiency of 
erosional processes at this location. Soil on the top of the northern hill appeared to be no deeper 
than 1.5 feet or so. 

2.4.3 Malta and O'Shaughnessy 

The Malta and O'Shaughnessy site is located along a roadcut in chert and basalt of the Marin 
Headlands TeITane. The exposure is a steep slope that extends upwards for 50 feet or more 
above the road level. Soil occurs only at the base of the slope and is composed mainly of rock 
fragments that have fallen from the roadcut. Bedrock above the roadcut is chert. No older • 
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natural soils are found at the site. A depositional contact of chert over basalt is found in the 
roadcut along Malta A venue. 

2.4.4 Hunters Point Shipyard 

The Navy's HPS, which has a similar geological setting to the three study sites, is located on a 
peninsula within the Hunters Point Shear Zone, a northwest-trending belt of Franciscan Complex 
bedrock. Underlying the Hunters Point Shear Zone at HPS is the Marin Headlands Terrane. 
Rocks within this belt are intensely deformed and sheared, and form a serpentinite and melange 
belt. Five geologic units underlie HPS; the youngest is of Quaternary age, and the oldest is of 
Jurassic-Cretaceous age. In general, the stratigraphic sequence of these geologic units, from 
youngest (shallowest) to oldest (d~epest), is as follows: Artificial Fill, Undifferentiated Upper 
Sand Deposits, Bay Mud Deposits, Undifferentiated Sedimentary Deposits, and Franciscan 
Complex bedrock. 

3.0 DA TA COLLECTION 

In January 2003, bedrock sites were selected during field reconnaissance conducted by the Navy, 
John Wakabayashi, and Shaw Environmental & Infrastructure, Inc. (Shaw). In April, May, and June 
2003, Shaw collected samples from rock outcrop areas at Innes Avenue, Malta Drive and 
O'Shaughnessy Boulevard, and Twin Peaks Boulevard (Figure 5). At each site, two sample grids
one for rock and one for soil-were outlined and logged using hand-held global positioning system 
monitors. Each grid (30 feet or less on each side) was divided into 150 cells, and a random number 
generator was used to select 15 sampling points for each grid. The sample points were located in the 
field by measuring from one comer of the grid; all locations were noted in the field logbooks. 
Bedrock samples were collected from natural outcrops using a pre-cleaned rock hammer. Soil 
samples were collected by excavation with a trowel to maximum depths of 1.5 feet (Innes), 3 feet 
(Twin Peaks), and 7 inches (Malta) below ground surface. Samples were placed into pre-cleaned 8-
ounce jars with Teflon lids and were shipped to Applied Physical and Chemical Laboratory of Chino, 
California. Samples were analyzed by U.S. Environmental Protection Agency's (EPA) SW-846 
(EPA 1996) Method 6010 for metals; EPA Method 7471 for mercury; and EPA Method 9030B for 
soluble acid sulfides. Prior to analysis, the contracted laboratory pulverized the rock 
samples in compliance with American Society for Testing and Materials (ASTM) methods 
(ASTM D5730-98) (ASTM 2002). 

The field sampling, laboratory analyses, and data management procedures for this study are 
described in detail in the project field sampling plan and quality assurance project plan (FSP/QAPP) 
(Tetra Tech EM Inc. [Tetra Tech] 2003). The Twin Peaks site was substituted for the Wisconsin and 
22nd Street site described in the FSP/QAPP due to lack of access to the Wisconsin and 22nd Street 
site. 

Appendix A presents field and laboratory data reports, including a review of data quality. 
Photographs of field activities are presented in Appendix D . 
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As shown in the FSP/QAPP (Tetra Tech 2003), the selected analytical methods and associated • 
project-required reporting limits (PRRL) are capable of quantifying the metals at concentrations 
below the residential preliminary remediation goal (PRG) in most cases. Metals concentrations 
were reported as estimated values if concentrations are greater than instrument detection limits 
but less than PRRLs. The instrument detection limit for each analyte was listed as the reporting 
limit in the laboratory's electronic data deliverable. 

4.0 EVALUATION OF ANALYTICAL RESULTS 

This section presents evaluations of the analytical results. Section 4.1 discusses the study sample 
size. Section 4.2 presents basic descriptive statistics for the results, and Section 4.3 is a chemical 
and geological evaluation of the results. 

4.1 SAMPLE SIZE 

About 30 samples (15 rock and 15 soil) were collected at each reference site. This sample size was 
chosen based on an estimate of the expected variability or spatial heterogeneity in metals 
concentrations at the study sites, based on data collected at the HPS reference site 
(Tetra Tech 2003). 

Identifying chemicals of potential concern (COPC) is not a part of this study. Nevertheless, 
guidance in identifying COPCs at hazardous waste sites may be relevant when comparing results • 
from the three nonindustrial sites to conditions documented at HPS. The California Department 
of Toxic Substances Control (DTSC) provides the following guidance (DTSC 1997): 

Multiple measurements of a metal in either ambient or site soils will describe a 
distribution of concentrations for that metal. When few data are available, this 
distribution may be described only poorly: perhaps only the central tendency may be 
estimated with confidence. When large data sets are available, the extremes of 
distributions are more likely to be adequately characterized. Depending on the size 
of the ambient data set and its quality, the 951

1, or even the 991
1, percentile might be an 

appropriate criterion for the upper range of ambient concentrations. When sample 
sets for ambient conditions are large, it is often possible to use an estimate of an 
upper percentile of ambient concentrations as the value to be compared with Cmax 
[the highest concentration} detected.for the site. 

The basic method for identifying metals which are COPC is to compare the highest 
detected concentration at the site to a value representative of the upper range of the 
ambient distribution. When few data area available to describe ambient conditions, 
both the shape of the ambient distribution and its upper extremes are uncertain and 
the value representative of ambient conditions should be a measure of central 
tendency. When ambient conditions are well described. an estimate of an upper 
percentile of the ambient distribution may be used. In all cases. the Wilcoxon rank 
sum test may be used as an adjunct to the comparison method. 

Metals in Franciscan Bedrock 8 

• 



• 

• 

• 

4.2 

The best description of ambient conditions will be obtained_ji-om the largest data set 
possible. Underfavorable conditions, the data set describing ambient conditions may 
be expanded to include samples from other studies or even possibly contaminated 
areas. 

STATISTICAL EVALUATION 

The analytical results for metals in soil and rock samples collected at the three study sites are 
presented in Appendix A. Appendix B presents tables summarizing descriptive statistics for the 
metals concentrations by site, by sample matrix (rock and soil), and by rock type (chert and 
serpentinite). The summaries include the distribution for each metal; the frequency of detection; 
the minimum and the maximum value foi- censored (nondetect) an·d detected data: and the 
median, 95th quantile, mean, standard deviation, coefficient of variation, and 95th upper 
confidence limit for the detected and censored data combined. The statistical tests applied to 
each parameter are described in detail in the table footnotes, and in a method summary included 
in Appendix B. 

Appendix B also provides graphical depictions of the statistical analyses performed on the field 
and laboratory data. Box-and-whisker plots show the metals concentrations at each site for rock, 
soil, and both matrices combined, as well as by rock type (chert and serpentinite), and for all 
sites combined. The plots indicate the median concentrations and the 10, 25, 75, and 90 percent 
quantiles. Appendix B also provides box-and-whisker plots for metals identified as risk drivers 
(Section 5.0), which are plotted by rock type and for all three sites combined. 

4.3 CHEMICAL AND GEOLOGICAL EVALUATION 

Metals data collected from the three study sites is consistent with other studies of chert and 
serpentm1te. As typical of these rock types, elevated concentrations of arsenic, iron, and 
manganese were found at the chert sites, while elevated concentrations of nickel were found at 
the serpentinite site. Data indicate that the chemical composition of soil at the three sites is 
similar to the chemical composition of rock. This similarity is expected because the soil is very 
young and is composed primarily of fragments of bedrock. The soils are too young for leaching 
and enrichment processes to have significantly altered their soil chemistry. 

Despite their overall similar chemistry, soil and bedrock differ in the following ways: 

• Chert site soils showed comparatively smaller compositional differences between soil 
and nearby rock compared to the Innes A venue serpentinite site. Differences 
observed at the serpentinite site may be related to the types of non-serpentinite rock in 
the soil. At the chert sites, rock clasts are fairly similar to the chert present, while at 
Innes A venue, the non-serpentinite rocks are not at all similar to serpentinite . 
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• At the Innes Avenue serpentinite site, soils are higher in aluminum, arsenic, barium, 
calcium, lead, manganese, potassium, vanadium, and zinc than serpentinite bedrock. 
Although the bedrock in the vicinity of the site is entirely serpentinite, pieces of chert 
are found in the soil indicating that fi II of various origins is part of the soil. The 
higher soil concentrations of arsenic, barium, lead, manganese, and zinc can be 
attributed to pieces of chert fill in the soil. The higher concentrations of aluminum, 
calcium, and potassium most likely result from pieces of basalt or sandstone fill, both 
of which are also common as fi II materials at HPS. 

• At the chert sites, soil concentrations of calcium, potassium, and magnesium are 
greater than in rock. Basalt and sandstone are both present in the area, and small 
fragments of these rocks may contribute to elevated concentrations of these three 
elements in soil. 

• 

• Despite higher soil concentrations of calcium, potassium, and manganese at the chert 
sites, aluminum concentrations are not higher in soil than in bedrock. Where basalt 
and sandstone occur, aluminum is typically associated with calcium, potassium, and 
magnesium. Most calcium and potassium in basalt and sandstone is present in 
aluminum-bearing minerals, and most aluminum in basalt is present in minerals that 
have calcium, iron, magnesium, or sodium. A likely explanation for lower than 
expected aluminum concentrations is that most of the aluminum is from the mineral 
kaolinite. Kaolinite is a hydrous alumino-silicate that often forms as a weathering 
product of feldspars. The aluminum content of rock and soil from kaolinite may be 
so great that other sources of aluminum are not significant. These other sources may • 
include calcium, potassium, and magnesium-bearing minerals such as weathered and 
unweathered feldspars, micas, pyroxenes, amphiboles, and calcium-bearing 
metamorphic minerals. This explanation is consistent with the fact that aluminum 
concentrations in rock and soil are an order of magnitude higher than calcium, 
magnesium, and potassium. These concentrations would be expected to be the same 
order of magnitude if kaolinite was not the primary aluminum-bearing mineral. 

• Lead concentrations are similar at both the serpentinite and chert sites, and lead 
concentrations are higher in soil than in rock. This suggests that the higher 
concentrations in soils may be mainly a result of emissions from automobiles burning 
leaded gasoline. Lead in automobile emissions is a common mechanism of soil-lead 
contamination within the last several decades (the age of the deposits). No other 
source of lead can readily account for the higher concentration of lead in very young 
soils relative to parent rock. 

5.0 HUMAN HEAL TH RISK ASSESSMENT 

This section presents the general methodology used in the human health risk assessment 
(Section 5.1) and summarizes results for cancer and noncancer risks (Section 5.2). 
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5.1 RISK CALCULATION METHODOLOGY 

The potential risk to human health posed by the ambient metal concentrations at these sites was 
evaluated by estimating the excess lifetime cancer risk (ELCR) and hazard index (HI) for 
residential exposure to metals. To estimate the ELCR and HI for each sampling location, metals 
data from the three regional bedrock sites were compared to HPS-specific PRGs. HPS-specific 
PRGs are health-based concentrations for individual chemicals in soil and correspond to an 
ELCR of 1 x l o-6 or a noncancer hazard quotient (HQ) of 1. HPS-specific PR Gs assume the 
following exposure pathways: 

• Ingestion of soil 

• Dermal contact with soil 

• Inhalation of volatiles and particulates from soil 

• Ingestion of homegrown produce 

The exposure parameters and toxicity values used to calculate the HPS PRGs were based on the 
exposure parameters and toxicity values used to develop the EPA Region IX residential PRGs 
(EPA 2002), with the exception of the homegrown produce pathway and California 
Environmental Protection Agency (Cal/EPA) toxicity criteria. Exposure parameters used to 
calculate the homegrown produce pathway were derived from EPA sources. Cal/EPA toxicity 
criteria were used in lieu of EPA toxicity criteria when the Cal/EPA toxicity criteria were more 
conservative. For metals with both carcinogenic and noncarcinogenic endpoints, separate HPS
specific PRGs were calculated for both endpoints. 

The risk calculation methodology is detailed in Appendix C. Appendix C also includes graphs of 
the ELCR and the HI calculated for each site and for all study sites combined (Figures C-1 
through C-8). 

5.1.1 Carcinogenic Risks 

For carcinogens, the cancer risk associated with exposure to a single metal is estimated by 
comparing the metals concentration in a given sample to the carcinogenic HPS-specific PRG, 
using the following equation: 

Cancer Risk= (CIHPS-specific PRG) x 10-6 

where: 

C 

HPS-specific PRG = 

Metals in Franciscan Bedrock 

Metal concentration in given sample (mg/kg) 

Hunters Point Shipyard-specific carcinogenic preliminary 
remediation goal (mg/kg) 
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The total ELCR from exposure to multiple metals is calculated using the following equation: 

ELCR = 10-6 
x {(Ci/HPS-spec(fic PRG,) + (C2/HPS-specific PRG2) + (C,/HPS-spec(fic PRG11)} 

where: 

ELCR 

HPS PRGn 

Estimated lifetime cancer risk from exposure to all metals (unitless) 

Concentration of metal n (mg/kg) 

Hunters Point Shipyard-specific carcinogenic preliminary 
remediation goal for metal n (mg/kg) 

5.1.2 Noncancer Health Hazards 

For metals not classified as carcinogens and for those carcinogens known to cause adverse health 
effects other than cancer, the potential for residents to develop adverse health effects is evaluated 
by comparing the metals concentrations to the noncancer HPS-specific PRGs. When calculated 
for a single metal, this comparison estimates an HQ and is expressed in the following equation: 

where: 

HQ 

C 

HPS PRG 

HQ= CIHPS-5pec[fic PRG 

Metal-specific individual hazard quotient 

Metal concentration in given sample (mg/kg) 

Hunters Point Shipyard-specific noncarcinogenic preliminary 
remediation goal (mg/kg) 

To evaluate the potential for noncarcinogenic effects from exposure to multiple metals, the HQs 
for all chemicals are summed, yielding an HI as follows: 

HI= {(C/HPS-specific PRG1) + (C2/HPS-5pec(fic PRG2) + (C,/HPS-specific PRGn)} 

where: 

HI 

Cn 

HPS PRGn 

Metals in Franciscan Bedrock 

Cumulative hazard index from exposure to all metals (unitless) 

Concentration of metal n (mg/kg) 

Hunters Point Shipyard-specific noncarcinogenic preliminary 
remediation goal for metal n (mg/kg) 
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• A total HI of less than I indicates no potential for adverse noncarcinogenic health effects. If the 
HI exceeds I, it may indicate the potential exists for adverse noncarcinogenic health effects to 
occur. 

5.2 RISK EVALUATION 

The potential carcinogenic risks and noncancer health hazards were evaluated by estimating the 
ELCR and HI for each of the sampling locations using the methodology outlined above. For 
each sample, the detected concentration of each metal was compared to the BPS-specific PRG. 
For metals that were not detected in a given sample, a value of one-half the detection limit was 
compared to the HPS-specific PRG. ELCRs and His are presented in the following sections. 

5.2.1 Innes Avenue 

In all of the samples, most of the cancer risk is attributed to arsenic. The ELCR for samples 
collected at the Innes A venue site is presented on Figure C-1. ELCRs for samples collected at 
the Innes Avenue site ranged from 1.2 x 10-6 to 1.6 x 10-5

_ The ELCR from 24 of the 33 samples 
(about 75 percent) was below I x 10-5

; the ELCR from the remaining samples was between 
I x 10-5 and I x 10-6. 

The HI ranged from 4.8 to 15 for samples collected at the Innes A venue site, and is primarily 
• attributed to manganese and nickel (Figure C-2). 

• 

5.2.2 Twin Peaks Boulevard 

In all of the samples, most of the cancer risk is attributed to arsenic. The ELCR from samples 
collected at the Twin Peaks Boulevard site is presented on Figure C-3. ELCRs ranged from 
9.1 x 10-6 to 1.6 x 10-4 for samples collected at the Twin Peaks Boulevard site. The ELCR from 
29 of the 34 samples (about 85 percent) ranged between I x I 0-5 and I x 10-4

; the ELCR from 
4 of the 34 samples ( about 12 percent) was greater than I x 10-4

. The ELCR from the remaining 
sample was below I x 10-5_ 

The HI ranged from 9.8 to 63 for samples collected at the Twin Peaks Boulevard site, and is 
primarily attributed to manganese and iron (Figure C-4). 

5.2.3 Malta and O'Shaughnessy 

In all of the samples, most of the cancer risk is attributed to arsenic. The ELCR from samples 
collected at the Malta and O'Shaughnessy site is presented on Figure C-5. ELCRs ranged from 
5.4 x 10-6 to I .4 x 10-4 for samples collected at the Malta and O'Shaughnessy site. The ELCR 
from 28 of the 33 samples (about 85 percent) ranged between I x I 0-5 and I x I o-4

; the ELCR 
from 4 of the 33 samples (about 12 percent) was greater than I x 10-4_ The ELCR from the 
remaining sample was below I x I 0-5

. 
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The HI for samples ranged from 4.7 to 36 collected at the Malta and O'Shaughnessy site, and is • 
primarily attributed to manganese and iron (Figure C-6). 

5.2.4 Overall Risk Evaluation 

The ELCR for samples collected at the bedrock sites ranged from 1.2 x 10-6 to 1.6 x 10-4
_ The 

ELCR from 26 of the 100 samples (26 percent) was below 1 x 1 o-5
; the ELCR of 66 of the 

100 samples ( 66 percent) was between 1 x 10-5 and 1 x 10-4
; and the ELCR from the remaining 

8 samples (approximately 8 percent) was greater than I x 10-4
_ In all of the samples, most of the 

cancer risk is attributed to arsenic. The ELCR from all samples collected at the study sites are 
presented ori Figure C-7. 

The HI from all samples collected at the study sites ranged from 4. 7 to 63 and is primarily 
attributed to manganese and nickel (Figure C-8). 

6.0 SUMMARY 

Samples were collected from three nonindustrial sites in San Francisco to determine ambient 
metals concentrations in bedrock and bedrock-derived soils containing Franciscan Complex 
serpentinite and chert. These sites - Innes A venue (serpentinite ), Twin Peaks Boulevard ( chert), 
and Malta and O'Shaughnessy (chert) - are located in two Franciscan Complex subunits: (1) the 
Hunters Point Shear Zone and (2) the Marin Headlands Terrane. The sites have a similar • 
geologic setting to HPS, an industrial site on the eastern side of San Francisco. About 
30 samples were collected from each site (91 total). 

As typical of these rock types, elevated concentrations of arsenic, iron, and manganese were 
found at the chert sites, while elevated concentrations of nickel were found at the serpentinite 
site. The chemical composition of soil at the three sites was found to be similar to the chemical 
composition of rock. However, the metals concentrations in soil and bedrock did differ in 
several ways, mainly due to the presence of other rock types such as basalt and sandstone also 
present at HPS. 

The potential risk to human health posed by the ambient metal concentrations at these sites was 
also evaluated by estimating the HI and the ELCR using adjusted EPA PR Gs. The HI from all 
samples collected at the bedrock sites ranged from 4.7 to 63. The HI is attributable primarily to 
manganese and nickel. The ELCR for all samples collected at the study sites ranged from 
1.2 x 10-6 to 1.6 x 10-4

_ Most of the cancer risk is attributed to arsenic. Of the 91 samples 
collected and analyzed, none met the cleanup standards for unrestricted residential reuse at HPS . 
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sx: shale matrix melange 
x: mixed melange with matrix consisting of serpentinite or shale or both . 
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Geology of San Francisco emphasizing 
Franciscan bedrock units. Geology from 
Schlocker (1974) and Bonilla ( 1971 ). 
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StiaW'" Shaw Environmental, Inc. 

September 4, 2003 

Mr. Chon Son, Code 06CH.CS 
ACO Regional Environmental Contracts 
U.S. Department of the Navy, Southwest Division 
1230 Columbia Street, 8

th 
Floor 

San Diego, California 92 I 32-5190 

Attn: Mr. Patrick Brooks, R.G., Code 06CH.GB 

Shaw Environmental, Inc. 

4005 Port Chicago Highway 
Concord, CA 94521 

Phone: 925.288.9898 
Fax: 925.288.0888 

DCN: NAV00l-016-H 

Subject: Results of Regional Bedrock Sites Ambient Metals Sampling for 
Hunters Point Shipyard, San Francisco, California 
Contract Number N68711-0l-D-6011, Contract Task Order 0001 

Dear Mr. Brooks: 

Ninety-one rock and soil samples plus quality control samples were collected as part of the Regional 
Bedrock Sites Ambient Metals Evaluation, Hunters Point Shipyard (HPS), San Francisco, California. 
Activities performed in support of rock and soil sampling were executed under Environmental Multiple 
Award Contract Number N687 I l-0 1-D-6011, Contractor Task Order 0001, Task 3a in accordance with 
the Field Sampling Plan and Quality Assurance Project Plan (FSP/QAPP) for Regional Bedrock Sites 
Ambient Metals Evaluation prepared by the CLEAN Contractor, Tetra Tech, EM, Inc (TtEMI). Initial 
screening of the bedrock sites, that resulted in the selection of three bedrock sites cited in the work plan, 
was conducted on January 15, 2003 with the Navy; TtEMl, John Wakabayashi, PhD, R.G., a consulting 
geologist; and Shaw Environmental, Inc. (Shaw). Sampling occurred on April 22, May 19, and June 10, 
2003 at the three rock outcrop areas: Innes Avenue (Innes), Malta Drive and O'Shaughnessy Boulevard 
(Malta and O'Shaughnessy) and Twin Peaks Boulevard (Twin Peaks). The Twin Peaks location ·· 
substituted for the site at 22

nd 
Street and Wisconsin Street (22

nd 
and Wisconsin) site described in the 

FSP/QAPP due to lack of access to the 22
nd 

and Wisconsin Street site for sampling. The locations of the 
rock outcrop areas are presented on Figures 1 and 2. 

Pre-Construction Field Activities 
Guidance for conducting the planned fieldwork was presented in a field work variance (FWY) to the 
FSP/QAPP. FWY 843812-00IRI (dated May 29, 2003) included a figure of proposed sample locations; 
a table of data quality objectives; a table of proposed planned samples and analyses; copies of relevant 
standard operating procedures; a Contractor Quality Control Plan; and a Health and Safety Activity 
Hazard Analysis. A preparatory meeting was held on April 21, 2003 prior to the start of fieldwork to 
discuss the definable features work. This meeting was scheduled with the Navy Resident Officer In 
Charge of Construction (ROI CC). The definable features of work discussed at the meeting were: 

• Sample Location Selection; 
• Decontamination; 
• Sample Collection, Handling, and Shipment; and 
• Sample Analyses; 

e \kg\Et.1AC\CTO 110001\NA YOUl-016-H A Shaw Group Company 



U.S. Department of the Navy, Southwest Division 
Results of Regional Bedrock Sites Ambient Metals Sampling 

• Analytical Quality Control; 
• Data Management; and 
• Data Validation. 

DCN: NAV00l-016-H 
Septmeber4,2003 

The RO ICC and the RPM participated in the meeting, along with the field staff responsible for the 
fieldwork. Communication with the ROICC occurred on a regular basis, however, the ROICC did not 
accompany the field team during the sampling event. A Temporary Minor Encroachment Pem1it was 
required for the Malta and O'Shaughnessy and Twin Peaks sites because these two sites are located on 
City of San Francisco Recreation and Park Department property. The initial permit was issued on 
May 12, 2003 for the Malta and O'Shaughnessy site. An addendum to the initial permit was issued on 
June 6, 2003 for the Twin Peaks site (see Attachment I). 

Grid Layout and Sample Collection 
Prior to each field effort, a set of random numbers were generated and applied to grids for use in the field. 
An order of magnitude greater number of grids verses sample locations were selected for random number 
generation. When in the field, grids were laid out using either nails or flagging with colored surveyors' 
twine to create the outside of the grid. Each sample point was measured based on the distance from the 
lower left hand corner of the grid. Based on results of random number generation, a typical grid consisted 
of 150 grid cells from which 15 rock or soil samples were collected. At each location, two grids were laid 
out, one for rock and tl1e other for soil, to collect random samples. Sample grids for the Innes Avenue 
(RBS0I), Twin Peaks (RBS02), and the Malta and O'Shaughnessy (RBS03) sites are presented on 
Figures 3, 4, and 5, respectively. 

• 

Rock and Soil Sample Collection and Analysis 
Upon location of the sample grid cell, rock or soil was collected using a pre-cleaned rock hammer or • 
stainless steel sample trowel. Rock and soil samples were placed into new, pre-cleaned eight ounce jars 
with Teflon-lined lids. The pre-cleaned jars were obtained from the analytical laboratory, Applied P & 
Ch Laboratory (APCL) in Chino, California. The labeled and filled jars were placed into pre-cooled ice 
chests for temporary storage pending inventory and shipment to the laboratory. During the inventory 
process, jar labels were inspected for agreement with the chain of custody documentation. Each jar was 
wrapped in a bubble wrap envelope and placed in a Ziploc@ bag. The bagged sample jars were replaced 
into pre-cooled ice chests and shipped to the laboratory via overnight courier. 

The samples were analyzed by APCL, of Chino, California, using U.S. Environmental Protection Agency 
(EPA) Method 6010 and 7471 (for total mercury); and EPA Method 9030B for soluble acid sulfides. The 
results of the metals and soluble acid sulfide analyses of the rock and soil samples are summarized on 
Tables 1, 2, and 3. The complete analytical reports from the lab are presented in Attachment 2. Data 
validation information is summarized in Attachment 3. 

Rock/Soil Sample Location Land Survey 
Land survey measurements in X and Y coordinates were collected using Global Positioning Survey 
(GPS). At the completion of each sampling event, the grids were surveyed using a Trimble ProXRS with 
an average accuracy of l .5 feet. The surveyed points are presented on Figures 6, 7, and 8 for sites 
RBS0 I, RBS02, and RBS03, respectively. Two of the sites {Innes, and Malta and O'Shaughnessy) had 
reference survey markers in the street. The Twin Peaks site did not have reference marks due to the 
distance of the site from the street or any known benchmarks. GPS survey data is provided in 
Attachment 4. 
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Results of Regional Bedrock Sites Ambient Metals Sampling 

Post-Construction Field Activities 

DCN: NAV00l-016-H 
Septmeber 4, 2003 

At the conclusion of each field effort, draft laboratory data, maps of soil and rock samples and photo logs 
were transmitted to the RPM and CLEAN contractor for preliminary use in conducting a draft risk 
analysis. 

Each site was restored by removal of grid flagging, nails, and surveyor's string, and any open soil borings 
were backfilled in accordance with the encroachment permit. 

Closing 
This concludes the events for Task Ja of the EMAC Contract CTO 000 I. If you have any comments or 
questions, please contact Wayne Akiyama at (925) 288-2003. 

Sincerely, 

Wayne S. Akiyama, R.G. #6009 
Task Manager 

Enclosures 

cc: Shaw 
Michael Reed 
EMAC Project Files 

e \kg\EMACICTO #001\NAVOOJ-016-H 

Nmcy 
Pat Brooks 

Dennis M. Robinson, Dr. Env., CIH 
Sr. Project Manager 

Other 
Tom Shoff, TtEMI 

Glenn Christensen Amab Chakrabarti, TtEMI 
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Tables 
I. 
2. 
3. 

Figures 

Innes Avenue Site - RBS0J Data Summary 
Twin Peaks Site - RBS02 Data Summary 
Malta Drive and O'Shaughnessy Blvd Site - RBS03 Data Summary 

I. Site Vicinity Map (Prepared by TtEM, Inc.) 
2. Location of Regional Bedrock Sites (Prepared by TtEM, lnc.) 
3. RBS0 1 Random Number Grid, Innes Avenue 
4. RBS02 Random Number Grid, Twin Peaks Boulevard 

DCN: NAV00l-016-H 
Septmeber 4, 2003 

5. RBS03 Random Number Grid, Malta Drive and O'Shaughnessy Boulevard 
6. Map of Soil and Rock Sample Locations, Innes A venue, SF, CA 
7. Map of Soil and Rock Sample Locations, Twin Peaks Blvd, SF, CA 
8. Map of Soil and Rock Sample Locations, Malta and O'Shaughnessy 

Attachments 
1. Temporary Encroachment Permit and Addendum 
2. Environmental Sample Analytical Laboratory Reports with Chain of Custody Records 
3. Data Quality Assessment Report 
4. GPS Survey Data 
5. References 
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Analytical Method: 

Cell Sample Sample Sample Sample 
Location Location Date Depth 

Innes Avenue• Rock Sample Results 

6 RBSOISPOI 04/22/03 0-0.2 

9 RBSOISP02 04/22/03 0-0.2 

25 RBSOISP03 04/22/03 0-0.2 
·" 

25 RBSOISP04 04/22/03 0-0.2 

148 RBSOISPOS 04/22/03 0-0.2 

IJ8 RBSOISP06 04/22/03 0-0.2 

131 RBSOISP07 04/22/03 0-0.2 

91 RBSOISP08 04/22/03 0-0.2 

42 RBSOISP09 04/22/03 0-0.2 

49 RBSOISPlO 04/22/03 0-0.2 

53 RBSOISPI I 04/22/03 0-0.2 

86 RBSOISPIJ 04/22/03 0-0.2 

86 RBSOISPl2 04/22/03 0-0.2 

76 RBSOISP14 04/22/03 0-0.2 

63 RBSOISPl5 04/22/03 0-0.2 

105 RBSOISPl6 04/22/03 0-0.2 

109 RBSOISPl7 04/22/03 0-0.2 

145 1 
RBSOISP26 04/22/03 0.17-0.5 

Innes Avenue - Soil Sample Results 

4 RBSOISS21 04/22/03 0.17-0.5 

4 RBSOISS22 04/22/03 0.17-0.5 

8 RBSOISS23 04/22/03 0.17-0.5 

9 RBSOISS24 04/22/03 0.17-0.5 

28 RBSOISS25 04/22/03 0.17-0.5 

144 RBSOISS27 04/22/03 0.17-0.5 

38 RBSOISS28 04/22/03 0.17-0.5 

68 RBS01SS29 04/22/03 0.17-0.S 

69 RBSOISSJO 04/22/03 0.17-0.5 

99 RBSOISS31 04/22/03 0.17-0.5 

l03 RBSOISS32 04/22/03 0.17-0.5 

105 RBSOISS33 04/22/03 0.17-0.5 

50 RBSOISS34 04/22/03 0.17-0.5 

78 RBSOISS35 04/:22/03 0.17-0.5 

86 RBSOISS36 04/22/03 0.17-0.5 

I. Sample RBSO I SP26 was collected v.1thm the s01t gnd. 
SP - serpentinite 
SS - soil sarnp le 
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NS 
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NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 
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-c 
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E < ..... e ._, .;- = C 
;E C 0 u E .. 

:0 ·a e ·a -c = '& C = ".C .. .: = .. 
"Ei 0 C .. "' .. 
rJl rJl =i: < < ,:Q ,:Q 

IOOUJ 1,430 IOU o.s J 1.3 J 0.S U 

100 UJ 1,540 IOU I.OJ 3.41 0.5 U 

100 UJ 1,560 IOU 0,8 J 3.41 . 0.5 U ... 

IOOUJ 1,800- IOU I.I J 7.6 J 0.5 U 

IOOUJ 2,100 IOU 0.9 J 2.1 J 0.5 U 

100 UJ 861.0 IOU 0.8 J 5.9 J 0.5 U 

100 UJ 1,280 IOU 0.8 J 7.5 J 0.5 U 

100 UJ 1,460 IOU 0.7 J 4.5 J 0.5 U 

100 UJ 1,230 IOU I.OJ 5.7 J 0.5 U 

100 UJ 1,2S0 IOU 1.0 J 5.3 J 0.5 U 

IOOUJ 1,130 10 U 1.5 1 3.1 J 0.5 U 

100 UJ 917.0 10 U 1.2 J 0.91 0.5 U 

100 UJ 689.0 10 U IOU I.OJ 0.5 U 

IOOUJ 1,280 IOU 1.4 J 11.4 0.5 U 

100 UJ 742.0 IOU IOU 5.0 J 0.5 U 

100 UJ 850.0 IOU 1.21 4.0 J 0.5 U 

100 UJ 743.0 IOU 1.3 1 3.61 0.5 U 

100 UJ l,460J IOU I.I J 1.8 J o.su 

120 UJ 4,850 J 12 U 2.6 J 33.3 J 0.61 U 

130 UJ 5,940 J 13 U 2.9 J 37.0 J 0.67 U 

120 UJ 3,120 J 12U 2.JJ 21.8J 0.6U 

120 UJ 2,770 J 12U 1.5 J 15.61 0.59 U 

130UJ 9,180 J 13U 3.71 63.6 J 0.65 U 

140 UJ 7,840 J 14U 3.3 J 62.5 J 0.72 U 

120 UJ 2,9301 12 U l.9J 20.81 0.59 U 

no u1 4,190 J 13 U 2.0 J 31.4 J 0.6S U 

120 UJ 3,5301 l2U 2.0 J 26.7 J 0.61 U 

130UJ 5,680 J 13 U 3.0 J 48.51 0.67 U 

120UJ 3,370 J 12 U 2.3 J 13.41 0.6 U 

130 UJ 6,660 J lJU 2.81 41.6] 0.63 U 

130U1 7,350 J 13 U 3.01 54.0 J 0.66 U 

130 UJ 7,750 J 13 U 2.9 J 56.81 0.67 U 

140 UJ 8,500 J 14U 2.41 63.6 J 0.68 U 

NS • Normal sample 
NS I - normal sample where a field duplicate was also collected 
FD - field duplicate 

e 
= ·s 
-c 
"' u 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.61 U 

0.67 U 

0.6 U 

0.59 U 

0.65 U 

0.72 U 

0.59 U 

0.6S U 

0.61 U 

0.67 U 

0.6 U 

0.63 U 

0.66 U 

0.67 U 

0.68 U 

Table 1: Summary of Results 
Innes Avenue - RBSOI Data Summary 

e = e s ... 
= .... .. 

·c:; 0 iii a. 
C ... .a a. -;; ~ 0 0 0 

u u u u .!: 

6l.8J 614.0 SS.l J 4.6 J 45,900 J 

157.0 642.0 78.9 J 5.3 40,700 J 

144.0 57 l.0 86.l J SU 45,600 J 

419.0 516.0 77.0 J 13.l 40,700 J 

84.3] 332.0 74.5 J 6.3 41,8001 

153.0 192.0 86.3 J 9.9 45,400 J 

180.0 72.9 34.3 J 4.61 22,6001 

56.5 J 645.0 83.5 J 7.3 42,5001 

43.2 1 424.0 82.2 J 8.2 38,900 J 

9\.4 J 483.0 78.0 J 6.1 42,200 J 

200.0 433.0 82.1 J 3.81 43,000 J 

100 U 331.0 86.7 J SU 48,1001 

109.0 265.0 97.4 J SU 41,0001 

197.0 280.0 70.4 J 16.6 39,100 J 

984.0 134.0 89.7 J I I.I 45,1001 

87.41 223.0 71.9 J 7.2 39,600 J 

51.5 1 307.0 77.01 4.7 1 40,500 J 

200.0 l 509.0 J 82.6 J 5.3 32,900 J 

1,6601 642.0 J 99.8 J 24.7 58,800 J 

2,450 J 646.01 106.01 28.0 62,300 J 

945.0 J 420.0 J 92.0 J 14.1 .52, 100 J 

606.0 J 548.0 J 96.61 9.4 50,5001 

4,240 J 744.0 J 116.01 37.0 67,500 J 

1,820 J 690.0 J 131.0 J 21.4 61,500 J 

958.0 J 484.0 J 104.0 J 16.I 45,700 J 

1,450 J S40.01 108.0 J 23.0 56,900 J 

1,170 J 533.0 J 93.2 1 18.4 51,300 J 

2,3401 618.0 J 110.01 33.8 61,500 1 

861.0J 752.01 83.3 J 11.5 42,400 J 

3,500 J 592.0 J 96.2 J 26.7 56,300 J 

3,260 J 675.01 117.0 J 31.6 66,300 J 

3,6501 678.0 J 122.0 1 33.6 66,300 J 

3,7901 712.0 J 120.0 J 36.8 71,1001 

1 - estimated value 
U • non detect at the practical quantitation limit 
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I UJ 210,000 547.0 0.2 U SU 1,710 J 74.I J S UJ SU 5000 UJ 2.7 J 133 20.5 

3.6 J 198,000 531.0 0.2 U SU 1,620 .! 89.0 J 5 UJ 5U 5000 UJ 2 I J 14.9 23.7 

7.9 J 196,000 666.0 0.2 U 5U 1,550 J 100.0 J 5 UJ SU 5000 UJ 2.9 J 15.5 32.5 

31.7 1 172,000 826.0 0.1 J SU 1,190 .I 155.0 J 5 UJ 5U 106.0 J 2.7 1 15.6 51.7 

5.31 192,000 584.0 02U SU 1,260 J 81.0J 5 UJ SU 5000 UJ 3.0 J 13.7 22.3 

14.5 J 191,000 630.0 0.1 J SU 1,690 J 114.0 J 5 Ul SU 5000 Ul 2.3 J 6.3 30.8 

16.I J 165,000 614.0 0.2 U SU 499.0 J I 15.0 J 5 UJ SU 5000 UJ 2.7 1 5.0 J 32.4 

11.2 J 196,000 506.0 0.2 U SU 1,520 J 98.61 5 Ul SU 5000 UJ 2.6 J 13.8 26.7 

10.9 J 184,000 626.0 0.2 U SU 1,560 .I 109.0 J 5 UJ SU 5000 Ul 3.0 J 11.2 30.3 

14.4 J 181,000 598.0 0.2U SU 1,570 .I 94.5 J 5 UJ SU 5000 UJ 2.5 J 13.5 34.6 

7.8 J 186,000 597.0 0.2 U SU 1,500 J 91.61 5 UJ SU 5000 Ul 2.2 J 13.1 27.5 

0.21 201,000 680.0 0.2 U SU 1,910 J 64.I 1 5 VJ SU 5000 UJ 2.7J 10.6 20.6 

0.21 175,000 671.0 0.1 J SU 1,810 J 67.1 J 5 VJ SU 5000 VJ 3.0 J 8.5 21.I 

36.1 J 174,000 618.0 0.2 U SU 1,340 ·' 137.0 J 5 UJ SU 5000 UJ 2.3 J 9.7 50.9 

5.2 J 179,000 686.0 0.1 J SU l,S70 I 174.01 5 Ul SU 5000 UJ 2.6 J 4.0J 24.6 

5.51 187,000 522.0 0.2 U SU 1,430 .I I II.OJ 5 UJ SU 5000 VJ 2.7 J 6.1 25.2 

1.7 J 175,000 655.0 0.2 U SU 1,650 J 68.61 5 Ul SU 5000 UJ 2.5 J 6.7 20.Z 

1.2 J \53,000 522.0 J 0.2 U SU 1,700.1 72.l J 5 UJ SU 5000 UJ \.61 15.6 J 25.0 

69.81 117,000 903.0 J 0.3 6.1 U 1,780 J 514.0 J 6.1 U 6.1 U 610U 12 Ul 27.8 J 87.4 

84.9 J 123,000 992.01 0.3 1 6.7 U 1,900 J 546.01 2.21 6.7 U 670 U 1.2 J 31.1 J 104.0 

34.4 J 158,000 1,070 J 0.1 J 6U 1,520 I 600 UJ 6U 6U 600U LS J 25.2 J 50.2 

13.8 J 174,000 995.0 J 0.1 J 5.9 U 1,690 I 590 UJ 1.9 J 5.9 U 85.7 J 1.8 1 28.8 J 37.3 

II I.OJ 97,800 1,2301 0.2 J 6.5 U 1,610 J 871.0J 3.31 6.5 U 650 U IJUJ 43.6 J 123.0 

33.8 J 155,000 3,130] 0.31 7.2 U 2,120 J 586.0 J 3.3 J 7.2 U 720U 0.9 J 30.0 J 60.3 

28.3 J 157,000 987.01 0.1 J 5.9 U 1,570 J 590 UJ 2.2 1 5.9U 590 U 1.2 J 25.9 J 52.0 

66.5 l 147,000 9S3.0 J 0.2 J 6.S U 1,840 l 4S0.0 J 2..1 J 6.S U 650U 13UJ 27.9 J 84.0 

38.3 J 142,000 812..0 J 0.11 6.t U 1,670 J 619.0J 1.9 J 6.1 U 610U 0.8 J 26.51 68.9 

125.01 116,000 1,050 J 0.21 6.7 U 1,820 J 730.01 3.3 J 6.7 U 670 U 13 UJ 30.81 122.0 

23.01 170,000 842.0 J 0.l 1 6U 1,460 J 600 UJ 1.9 J 6U 600 U 1.7 J 33.7 1 37.8 

75.5 J 133,000 1,080 J 0.6 6.3 U 1,610] 614.0 J 6.3 U 6.3 U 630 U 13UJ 34.3 J 9S.3 

95.0 J 116,000 1,170 J 0.4 6.6 U 1,720 J 796.01 2.21 6.6 U 660 U 13 UJ 35.91 113.0 

110.01 95,200 1,1901 0.5 6.7 U 1,810 J 899.0 J 2.5 J 6.7 U 670 U 13 UJ 37.4 1 115.0 

115.0 J 116,000 1,280 J 0.3 1 6.8 U 1,620 J 870.0 J 2.3 J 6.8 U 680U 14 UJ 40.41 124.0 

Revise Date: 08/07/2003 Print Dare: 08107/2003 
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Analytical Method: 

Cell Sample Sample Sample Sample 
Location Location Date Depth Type 

Twin Peaks - Rock Sample Results 

112 RBS02CH 112-213 06/10/03 0-0.5 NS 

118 RBS02CH 118-215 06/10/03 0-0.5 NS 

12 RBS02CH 12-205 06/10/03 0-0.5 NS 

128 RBS02CHI 28-204 06/10/03 0-0.5 NS 

145 RBS02CHl45-214 06/10/03 0-0.5 NS 

16 RBS02CH 16-207 06/10/03 0-0.5 NS 

22 RBS02CH22-2 I 0 06/10/03 0-0.5 NSI 

22 RBS02CHI 50-211 06/10/03 0-0.5 FD 

42 RBS02CH42-206 06/10/03 0-0.5 NS 

46 RBS02CH46-208 06/10/03 0-0.5 NS 

53 RBS02CH53-2 I 2 06/10/03 0-0.5 NS 

60 RBS02CH60-2l6 06/10/03 0-0.5 NS 

66 RBS02CH I 00-203 06/10/03 0-0.5 FD 

66 RBS02CH66-202 06/10/03 0-0.5 NSl 

79 RBS02CH79-209 06/10/03 0-0.5 NS 

92 RBS02CH92-200 06/10/03 0-0.5 NS 

95 RBS02CH95-201 06/10/03 0-0.5 NS 

Twin Peaks - Soil Sample Results 

05 RBS02SSI00-218 06/10/03 0.5-1 FD 

05 RBS02SS05-2 I 7 06/10/03 0.5-1 NS! 

10 RBS02SS I 0-222 06/10/03 0.5-1 NS 

118 RBS02SS 118-231 06/10/03 0.5-1 NS 

120 RBS02SS 120-232 06/10/03 0.5-1 NS 

129 RBS02SS 129-221 06/10/03 0.5-1 NS 

143 RBS02SSl43-226 06/I0/03 0.5-1 NS 

150 RBS02SSl50-233 06/I0/03 0.5-1 NS 

26 RBS02SS26-227 06/10/03 0.5-1 NS 

35 RBS02SS35-2 I 9 06/10/03 0.5-1 NS 

41 RBS02SS 150-224 06/10/03 0.5-1 FD 

41 RBS02SS41-223 06/10/03 0.5-1 NSI 

56 RBS02SS56-228 06/10/03 0.5-1 NS 

58 RBS02SS58-229 06/10/03 0.5-1 NS 

65 RBS02SS65-220 06/10/03 0.5-1 NS 

75 RBS02SS75-225 06/10/03 0.5-1 NS 

88 RBS02SS88-230 06/10/03 0.5-1 NS 

CH - chert 
SS - soil sample 
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JOO UJ 6,200 40 U 22.3 J 2,280 J 2U 

JOO UJ 4,280 40 U 11.6 J 925.0 J 2U 

100 UJ 8,740 40 U 33.8 J 1,6101 2U 

100 UJ 2,860 40 U 12.1 J 755.0 J 0.1 J 

100 Ul 2,010 40U 7.6 J 658.0 J 2U 

IOOUJ 3,210 40 U 10.8 J 1,540 J 0.4 J 

IOOUJ 7,210 40U 16.7 J 943.0 J 2U 

IOOUJ 5,820 40U 12.5 J 880.0 J 2U 

100 UJ 15,000 40U 37.9 J 4,390 J 2U 

100 UJ 4,440 40 U I I.I J 1,860 J 2U 

100 UJ 8,720 40 U 15.8 J 1,230 J 2U 

100 UJ 6,780 40U 29.4 J 931.0 J 2U 

100 UJ 6,710 40 U 21.9 J 1,810 J 2U 

IOOUJ 4,940 40U 18.8 J l,220J 2U 

IOOUJ 4,340 40U 22.9 J 908.0 J 2U 

100 UJ 9,820 40U 31.8 1 2,630 J 2U 

100 UJ 7,930 40U 22.8 J 2,520 J 2U 

110 UJ 16,300 45 U 4.0J 205.0 2.2 U 

110 UJ 18,800 45 V 5.7 1 233.0 2.2 U 

IIOUJ 19,400 45 U 4.91 293.0 2.2 U 

110U1 18,800 45 U 4.8 J 428.0 2.3 U 

110 UJ 17,400 45 U 4.6 J 394.0 2.2U 

110 UJ 18,600 45 U 5.51 380.0 2.2 U 

110 UJ 19,800 44 U 4.9 J 363.0 2.2 U 

110 UJ 21,400 44U 4.4 J 535.0 2.2 U 

1 IOUJ 18,000 44U 5.1 J 385.0 2.2 U 

IIOUJ 17,700 46U 5.9 J 234.0 2.3 U 

IIOUJ 19,400 45 U 5.2 J 293.0 2.2 U 

1 IO UJ 20,100 43 U 7.3 1 305.0 2.2 U 

110 UJ 20,100 45 U 4.4 J 421.0 2.3 U 

110 UJ 10,200 43 U 2.2 J 271.0 2.1 U 

120 UJ 21,000 46 U 6.0J 252.0 2.3 U 

110 UJ 19,300 43 U 5.3 J 414.0 2.2 U 

110 UJ 16,200 44U 3.81 330.0 2.2 U 

NS - Nonna! sample 
NS I - nonnal sample where a field duplicate was also collected 
FD - field dt!plicate 

E 
= ·s 

-c:, .. 
u 

0.3 J 

2 UJ 

0.7 J 

0.3 J 

2 UJ 

0.2 J 

2 UJ 

2 UJ 

0.6 J 

2 UJ 

0.2 J 

0.3 J 

0.4 J 

0.4 J 

0.3 J 

0.4 J 

0.4 J 

2.2 U 

2.2 U 

2.2 U 

2.3 U 

2.2 U 

2.2 U 

2.2 U 

2.2 U 

2.2 U 

2.3 U 

2.2 U 

2.2 U 

2.3 U 

2.1 U 

2.3 U 

2.2 U 

2.2 U 

Table 2: Summary of Results 
Twin Peaks - RBS02 Data Summary 

e 
e = ·e .. 
= .... ., 

iii u Q Q. ... .0 Q. C ;; .c C 0 C 

u u u u .!::: 

l,060J 8.9 J 14.5 1 215.0 63,300 

556.0 J 8.9 J 10.81 115.0 29,400 

585.01 14.8 1 20.7 194.0 66,300 

657.0 J 3.1 J 5.4 J 89.9 10,200 

423.0 J 10.3 J 4.4 J 188.0 15,100 

297.0 J 12.9 J 11.7 J 137.0 15,100 

531.0 J 7.8 J 31.0 180.0 60,700 

542.0 J 10.3 J 22.1 165.0 47,700 

889.0 J 16.8 J 34.8 336.0 107,000 

298.0 J 5.2 J 14.6 J 197.0 20,700 

706.0 J 10.3 J 26.9 207.0 81,500 

l,OOOJ 12.2 J 17.8 J 111.0 59,300 

344.0 J 12.5 J 24.0 295.0 61,300 

279.0 J 7.7 J 18.7 J 212.0 54,300 

334.0 J 6.0 J 19.5 J 131.0 45,600 

586.0 J 11.6 J 42.7 333.0 71,200 

558.0 J 8.0 J 22.1 201.0 75,000 

1,5001 47.1 9.5 J 40.8 37,000 

1,710 J 51.5 10.9 J 46.1 40,900 

l,_820 J 56.5 11.7 J 48.8 46,200 

1,6701 51.4 12.0 J 44.4 43,900 

1,6101 49.9 11.6 J 46.0 40,400 

l,730J 53.0 11.2 J 47.3 42,800 

1,820 J 56.3 12.9 J 49.5 47,000 

1,480 J 54.6 12.5 J 51.7 49,500 

l,430J 47.5 12.5 J 47.6 43,500 

1,870 J 52.9 11.9 J 48.0 42,100 

1,8001 53.8 I l.7 J 46.6 43.700 

1,890 J 57.3 12.4 J 49.5 48,200 

1,760 J 57.0 13.5 J 48.6 46,900 

765.0 J 27.7 6.2 J 29.1 24,900 

2,000J 57.2 12.2 J 504 46,000 

1,810 J 52.6 12.3 J 45.3 45,100 

1,590 J 45.5 11.2 J 42.7 39,100 

J - estimated value 
U - non detect at the practical quantitation limit 
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38.4 1,030 23,500 

21.1 516.0 13,700 

43.1 1,210 14,500 

8.8 553.0 7,980 

17.9 1,090 7,800 

12.8 527.0 14,300 

51.8 1,150 15,800 

32.3 2,390 12,900 

77.3 2,390 40,500 

19.5 7520 16,200 

48.2 1,400 18,700 

36.8 948.0 11,900 

47.3 810.0 19,900 

33.6 782.0 14,300 

31.7 716.0 11,100 

54.0 1,460 19,200 

48.1 1.350 22,200 

43.0 2,080 531.0 

52.5 2,360 640.0 

38.4 2,460 701.0 

25.8 2,360 703.0 

50.6 2,320 757.0 

45.8 2,360 649.0 

38.0 2,570 835.0 

28.4 2,530 642.0 

36.0 2,130 815.0 

71.8 2,370 696.0 

37.3 2,470 702.0 

41.6 2,500 772.0 

31.0 2,520 812.0 

16.4 1,320 366.0 

62.4 2,640 724.0 

39.I 2,320 774.0 

44.6 2,090 700.0 

e 
= i::: e E e E .... ., 

.:! = .. -c:, = e :5 = .0 .; "' :a ·2 .. = ... .... .., ... .. .. 0 .!IC .. "' ~ :a -; C "' ... ... 0 .; C .c .. C 

~ :;: i =- VJ v.i VJ !- > N 

0.11 20 U 130.0 710.01 14.91 0.5 J 2000 UJ 40 U 44.2 169.0 

0.0 J 20 U 97.5 323.0 J 10.0 J 0.4 J 2000UJ 1.5 J 20.5 IIO.O 

0.1 J 20U 63.4 1,1301 10.7 J 20U 2000UJ 40U 45.8 97.8 

0.1 J 20 U 43.0 17-8.0 J 5.8 J 0.5 J 2000UJ I.OJ 26.6 76.4 

0.1 J 1.4 J 67.3 135.0 J 5.6 J 0.4 J 2000UJ I.I J 14.9 J 67.0 

O.OJ 0.8 J 81.5 179.0J 9.4 J 0.7 J 2000UJ 2.3 J 36.7 I 16.0 

0.1 J 20U 99.3 590.0 J 10.3 J 0.4 J 2000UJ 40 U 30.7 123.0 

0.OJ 20 U 111.0 496.0 J 8.5 J 0.5 J 2000 UJ 0.7 J 27.0 112.0 

0.1 J 20 U 143.0 2,290 23.3 J 1.6 J 2000UJ 1.4 J 54.2 267.0 

0.0 J 20 U 60.5 340.0 J 10.5 J 0.9 J 2000UJ 1.9 J 18.4 J 93.6 

0.1 J 20 U 114.0 1,0201 13.7 J 0.4 J 2000 UJ 1.3 J 42.2 142.0 

0.1 J 20 U 76.6 672.0 J 8.0 J 0.2 J 2000 UJ 40 U 31.5 70.6 

0.1 J 20 U 114.0 647.0 J 12.0 J 0.4 J 2000UJ 1.4 J 34.8 169.0 

0.0 J 20 U 85.1 663.0 J 9.4 J 0.3 J 2000UJ 40U 28.6 127.0 

O.OJ 20 U 55.9 539.0 J 6.8 J 20U 2000 UJ 40U 24.3 79.1 

O.OJ 20 U 118.0 1,060 J 10.4 J 20 U 2000UJ I.OJ 37.4 150.0 

O.OJ 20 U 87.6 823.0 J 12.1 J 0.5 J 2000U1 40 U 43.3 182.0 

0.1 J 22 U 16.0 J 2,530 J 1.4 J 22 U 2200 UJ 45 U 65.7 47.9 

0.1 J 0.5 J 18.8 J 3,0801 I.BJ 22 U 2200 UJ 45 U 75.3 54.3 

0.1 J 0.41 21.2 J 3,030 J I.I J 22 U 2200 UJ 45 U 80.5 57.5 

0.11 23 U 19.2 J 2,790 J 23 U 23 U 2300UJ 45 U 77.4 49.8 

0.11 22 U 18.1 J 2,760 J 1.4 J 22 U 2200 Ul 45 U 73.3 52.5 

0.11 0.5 J 18.2 J 2,880 J 1.0 J 22 U 2200 UJ 45 U 75.9 54.1 

0.1 J 22 U 20.2 J 3,090 J I.I J 22 U 2200 Ul 44 U 83.8 57.6 

0.1 J 22 U 20.1 J 3,060 J 1.01 22 U 2200 UJ 44 U 84.8 46.4 

0.1 J 22 U 17.9 J 2,620 J 22 U 22 U 2200 UJ 44U 73.4 48.1 

0.1 J 0.3 J 19.4 1 2,6401 1.2 1 23 U 2300 UJ 46U 78.2 61.8 

0.1 J 22 U 19.4 J 3,0401 22 U 22 U 2200 UJ 45 U 77.1 54.8 

0.1 J 0.5 J 20.5 J 3,130 J 22 U 22 U 2200 UJ 43 U 80.9 58.5 

0.1 J 23 U 20.6 ! 2,990 J 1.7 J 23 U 2300 UJ 45 U 83.3 52.1 

0.21 U 21 U 10.2 .! 1,670] I.I 1 21 U 2100 UJ 43 U 40.1 24.9 

0.1 J 0.4 J 20.9 .' 3,340 J I.I J 23 U 2300 UJ 46 U 82.5 59.7 

0.1 J 22 U 19.2 J 2,890 J 22 U 22 U 2200 UJ 43 U 76.4 50.4 

0.1 J 22 U 17.0 J 2,340 J 0.9 J 22 U 2200 UJ 44 U 69.7 53.0 

Revise Oare: 08/07/2003 Prinr Oare: 08/07/2003 
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Table 3: Summary of Results 
Malta Drive and O'Shaughnessy Blvd Site - RBS03 Data Summary 

Analytical Method: 9030 601017471A 
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Malta Drive and O'Shaughnessy Blvd Site. Rock Sample Results 

88 RBS03BA088-3 l l 05/19103 0-0.2 NS 100 UJ 21,800 IOU 19.9 407.0 J 0.5 UJ 0.5 U 965.0 47.3 J Jl.7) 159.0 78,700 J 24.0 1,950 

109 RBS0JBA I 09-304 05/19/03 0-0.2 NS 100 UJ 19,400 IOU 1.3 J 628.0 J 0.5 UJ 0.5 U 1,160 36.3 J 45.2 J 119.0 63,400 J 9.3 3,540 

113 RBS03BAI 13-305 05/19/03 0-0.2 NS l00 UJ 32,500 IOU IOU 705.0 J 0.5 UJ. 0.5 U 1,400 38.I J 74.4 J 157.0 86,300 J 11. 7 8,060 

114 RDS03BAI 14-306 05/19/03 0-0.2 NS 100 UJ 35,600 IOU 10 U 747.0 J 0.5 UJ 0.5 U 2,040 37.0 J 60.9 J 174.0 103,000 J 18.2 11,900 

119 RBS03BAI 19-309 05/19/03 0-0.2 NSI 100 UJ 21,500 IOU 7.2 J 565.0 J 0.5 UJ 0.5 U 1,380 69.6 J .IS.I J 173.0 84,900 J 13.8 3,290 

119 RBS03BAI 19-310 05/19/03 0-0.2 FD 100 UJ 20,200 IOU 6.8 J 543.0 J 0.5 Ul 0.5 U 1,170 77.1 J 37.0 J 169.0 70,600 J 12.9 3,030 

136 RBS03BAl36-3l3 05/19/03 0-0.2 NS IO0UJ 16,900 IOU 4.11 296.0 J 0.5 UJ 0.5 U 1,120 30.8 J 44.5 J 257.0 87,200 J 24.1 3,380 

143 RBS03BA 143-316 05/19/03 0-0.2 NS 100 UJ 28,600 IOU 20.0 396.0 J 0.5 UJ 0.5 U 1,250 65.1 J 53.4 J 173.0 86,900 J 23.9 2,970 

2 RBS03CH002-300 05/19103 0-0.2 NS! l00UJ 4,850 10 U 7.8 J 238.0 J 0.5 UJ 0.5 U 221.0 10.91 9.3 J 61.8 19,100 J 10.9 388.0 

2 RBS03CH002-30 l 05/19/03 0-0.2 FD IO0UJ 5,140 IOU 16.8 563.0 J 0.5 UJ 0.5 U 391.0 11.6 J 12.6 J 119.0 41,300 J 35.8 679.0 

39 RBS03CH039-302 05/19/03 0-0.2 NS 100 UJ 24,600 IOU 31.4 487.0 J 0.5 UJ 0.5 U 964.0 56.0 J 35.7 J 158.0 81,400 J 33.0 1,760 

42 RBS03CH042-307 05/19/03 0-0.2 NS 100 UJ 32,600 JOU 34.2 446.0 J 0.5 UJ 0.5 U 1,060 64.4 J 27.4 J 139.0 73,300 J 28.2 2,200 

44 RBS03CH044-308 05/19/03 0-0.2 NS 100 UJ 22,000 JOU 29.1 633.0 J 0.5 UJ 0.5 U 973.0 38.1 J 19.7 J 178.0 77,600 J 35.I 1,820 

67 RBSOJCH067-3l4 05/19/03 0-0.2 NS JOO UJ 9,190 IOU 4.8 J 139.0 J 0.5 UJ 0.5 U 837.0 24.7 J 17.7 J 188.0 92,500 J 24.7 2,680 

71 RBS03CH071-315 05/19/03 0-0.2 NS 100 UJ 25,800 IOU 27.2 570.0 J 0.5 UJ 0.5 U l,IO0 53.4 J 39.4 J 198.0 86,400 J 28.1 2,650 

74 RBS03CH074-303 05/19/03 0-0.2 NS JO0UJ 22,700 IOU 9.7 J 409.0 J 0.5 UJ 0.5 U 1,130 43.5 J 50.3 J 147.0 110,000 J 21.6 2,360 

90 RBS03CH090-J 12 05/19/03 0-0.2 NS IO0UJ 18,500 IOU 7.8 J 663.0 J 0.5 UJ 0.5 U 1,240 47.3 J 31.3 1 174.0 127,000J 32.8 2,170 

96& 132 1 
RBS03DSOOI-317 05/19/03 0-0.2 NS 100 UJ 14,400 IOU 5.6J 239.0 J 0.5 UJ 0.5 U 1,550 40.0 J 28.1 J 119.0 203,0001 49.1 1,630 

Malta Drive and O'Shaughnessy Blvd Site - Soil Sample Results 

2 RBS03SS002-3 I 8 05/19/03 0-0.2 NS IO0UJ 10,700 J IOU 19.7 J 1,160 0.51 U 0.3 J 1,260] 19.I 30.3 269.0 85,100 J 52.0 J 2,560 

10 RBS03SS0I0-324 05/19/03 0-0.2 NS 110 UJ 15,300 J 11 U 9.2 J 692.0 0.53 U 0.53 U 3,580 J 34.3 30.0 153.0 76,400 J 71.3 1 6,3!0 

22 RBS03SS022-329 05/19/03 0-0.2 NS 110 UJ 7,780 J II U 10.4 J 638.0 0.53 U 0.53 U 1,000 21.6 12.8 97.5 59,600 J 47.6 1,360 

38 RBS03SS038-322 05/19/03 0-0.2 NS I00UJ 1,740 J IOU 3.21 173.0 0.51 U 0.51 U 766.01 2.7 J 1.9 J 32.2 4,340 J 3.3 J 385.0 

39 RBS03SS039-323 05/19/03 0-0.2 NS 110 UJ 14,200 J 11 U 6.2 J 507.0 0.55 U 0.55 U 3,130 J 34.7 23.9 106.0 64,600] 71.0 J 5,080 

43 RBS03SS043-326 05/19/03 0-0.2 NS II0UJ 15,700 J 11 U 9.1 J 970.0 0.54 U 0.31 2,390 J 34.2 26.6 170.0 77,I001 66.2 J 4,760 

52 RBS03SS0S2-330 05/19/03 0-0.2 NS IOOUJ 5,260 J IOU 5.6 J 539.0 0.51 U 0.51 U 804.01 12.8 9.8 87.4 35,700 J 29.I J 927.0 

60 RBS03SS060-332 05/19/03 0-0.2 NS I00UJ 8,880 1 IOU 9.2 J 1,010 0.52 U 0.4 J 1,550 J 20.4 19.6 158.0 61,800 J 50.4 J 2,170 

62 RBSOJSS062-3 I 9 05/l9/03 0-0.2 NS ll0UJ 16,800 J II U 8.0 J 495.0 0.53 U 0.53 U 3,190) 37.4 26.7 111.0 63,000 J 93.7 J 5,090 

63 RBS03SS063-320 05/19/03 0-0.2 NS ll0UJ 14,500 J II U 7.7 1 430.0 0.54 U 0.54 U 3,610 J 38.2 21.6 93.6 71.300 J 77.6 J 5,090 

72 RBS03SS072-325 05/19/03 0-0.2 NS 100 UJ 16,300 J IOU 10.7 J 1,320 0.52 U 0.5 J 2,690 J 34.4 27.8 162.0 88,500 J 71.6 J 5,560 

74 RBS03SS074-327 05/19/03 0-0.2 NS l 10 UJ 13,300 J 11 U 7.3 J 480.0 0.56 U 0.56 U 2,340 J 28.8 24.1 107.0 61,100 J 50.2 J 5,150 

94 RBS03SS094-321 05/l9/03 0-0.2 NS 1 I0UJ 16,000 J II U 7.5 J 552.0 0.53 U 0.53 U 3,790 J 38.3 24.2 114.0 58,500 J 71.9 J 6,300 

134 RBS03SS 134-328 05/19/03 0-0.2 NS 100 UJ 4,200 J IOU 5.0 J 341.0 0.52 U 0.52 U 1,2401 16.1 11.4 77.2 29,500 J 26.2 J 1,550 

148 RBS03SSl48-33 I 05/19/03 0-0.2 NS 100 UJ 3,780 J IOU 3.2 J 381.0 0.52 U 0.52 U 1,560J 9.0 5.5 38.6 20,100 J 30.8 J 1,000 

I. The discreet sample RBS0JDSOO 1-317 was collected between grids 96 and l 32. 
J - estimated value BA · basalt NS . Normal sample 

CH - Chert NS l - normal sample where a field duplicate was also collected U • non detect at the practical quantitation limit 
SS - soil sample FD - field duplicate 

U:\Hunters_Poinl\HP _Sourcc_Jlre-p:;;~ 1ablcs'<lalabascs\Task 3a.mdb. 
rpt_ dalamclals I I • 14 
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7,000 J 0.2 J SU 65.S J 853.0 J 1.9 1 1.2 J 5000 U 10 UJ 332.0 36.0 J 

7,400 J 0.1 J 5U 65.0 J 619.0 J 3.8 J 1.2 J 5000 U IO UJ 254.0 147.0 J 

8,1 !OJ 0.1 J 5U 103 0 J 763.0 J 3.5 J 1.6 J 5000 U 10 UJ 339.0 169.0 J 
... 

9,010 J 0.0 J SU 103.0: 647.0 J 5 UJ I.I J I0OO0U I0UJ 356.0 166.0 J 

4,650 J 0.2 SU 59.3 J 917.0 J 5 UJ 0.71 5000 U I0UJ 270.0 130.0 J 

4,860 J 0.2 J SU 59.4 J 756.01 2.0 J 0.8 J 5000 U 10 UJ 225.0 76.7 J 

5,320 J 0.2 SU 53.0 J 902.0 J 5 UJ 0.61 5000 U 10 UJ 133.0 48.6 J 

6,220 J 0.2 J SU 65.2 J 1,200 J 5 UJ 0.6 J 5000U I0UJ 156.0 68.0 J 

4,120 J 0.0 J 5U 23.2 J 156.0 J 2.6 J 0.6 J 5000 U IO UJ 36.3 9.0 J 

9,620 J 0.1 J SU 42.8 J 181.0 J 5.3 J 1.3 J 5000U IO UJ 70.2 18.9 J 

9,020 J 0,4 SU 70.1 J 781.0 J 2.7 J l.2 J 5000 U I0UJ 158.0 34.8 J 

6,970 J 0.3 SU 75.0 J 1,120 J l.8 J 0.8 J 5000 U 10 UJ 152.0 38.7 J 

10,300 J 0.3 5U 82.7 J 868.0 J 4.8 J l.2 J 5000 U I0UJ 141.0 41.8 J 

4,4501 0.01 SU 49.3 J 575.0 J 5 UJ 5 UJ 5000U I0UJ 90.6 42.4 J 

7,730 J 0.2 J SU 69.9 J 1,1 I0J 2.1 J 0.6 J 5000 U 10 UJ 141.0 47.3 J 

8,710 J 0.11 SU 62.5 J 1,060} 5 UJ 1.2 J 10000 U I0UJ 241.0 53.3 J 

7,710 J 0.11 SU 60.8 J 1,370 J 5 UJ 0.9 J 10000 U 10 UJ 178.0 40.7 J 

4,330 J 0.2 J SU 45.6 J 1,890} 5 UJ 5 UJ 5000 U 10 UJ 122.0 38.0 J 

22,100 J 0.3 5.1 U 101.0 1,2001 9.2 J 2.61 SIOOU IOU 96.4 J 146.0 

9,040 J 0.1 J 5.3 U 62.3 1,710 J 3.2 J 1.2 J 5300 U II U 156.0 J 140.0 

5,990 J 0.21 U 5.3 U 29.4 1,470 J 3.31 0.7 J 5300 U II U 69.2 J 56.8 

2,0IO J 0.2U 5.1 U 14.6 119.0J 1.4 J 5.1 UJ 5100 U IOU 9.0 J 12.5 

5,410 J 0.1 J S.5 U 50.4 1,310 J 3.S J 0.6 J 5500U II U 112.0 J 104.0 

10,100 J 0.1 J 5.4 U 63.9 1,810 J 2.7 J 1.0 J 5400U II U 125.0 J 117.0 

5,530 J 0.2 U 5.1 U 23.7 944.01 2.6 J 0.7 J 5100 U IOU 40.0J 42.3 

11,300 J 0.3 5.2 U 68.2 1,060} 6.4 J 1.4 J 5200 U IOU 86.7 J 113.0 

8,070 J 0.2 J 5.3 U 69.6 1,250 J 3.8 J 0.9 J 5300U II U 128.0 J 135.0 

8,490 J 0.1 J 5.4 U 56.3 1,110 J 2.6 J 0.8 J 5400 U 11 U 123.01 112.0 

11,100 J 0.1 J 5.2 U 61.8 2,0201 3.6 J 1.5 J 5200 U IOU 148.0 J 126.0 

5,570 J 0.23 U 5.6 U 45.4 1,280 J 1.8 J 5.6 UJ 5600 U II U 134.0 J 106.0 

8,350 J 0.1 J 5.3 U 71.7 1,280 J 2.7] I.I J 5300U 11 U 137.0 J 139.0 

6,470 J 0.21 U 5.2 U 34.9 615.0 J 2.7] 0.7 J 5200 U IOU 45.6 J 55.5 

2,0001 0.2 J 5.2 U 13.6 800.0 J 5.2 UJ 5.2 UJ 5200 U 10 U 20. l J 62.3 

Rt'ise Dale: 08/07!:>003 Prinr Date: 08/0712003 
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Figure 3 
Soll and Rock Gnds using Random Number Generation for Sample Collection. 

RBS01 - Innes Avenue Site 
San FranciSco, California 

Grid 1 - Rock Grid 

Grid 2 • Soil Grid 

1 2 3 f--~..::f-....:.. 13 14 21 22 23 24 25 
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61 62 63 81 82 83 84 85 
91 92 93 94 95 96 9 110 111112113 114 115 
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• 

• 

• 

1 2 3 4 51 61 7 
31 32 33 34 351 361 37 
61 62 63 64 65.a 67 

Ftgure 4 
Soil and Rock Gods using Random mbeI Generabon for Sample CoHecbon 
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Figure 5 
Soil and Rock Gnds using Random Number Generation for Sample Collection 

RBS03 • and O'ShaughneSSy 
San Francitco. C8lifomla 

Grid 1 • Rock Grid {R in the field) 
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Note 1 Due to the ladl of samples the last row. it was nol layed out ,n the gnd presented Ill the field nor on the sample c:ollecllon forms 
2 The dasaete ~- RSS030S001-317 was collected in n belw!en cell 96 cell 132. and is not shown because rt was not a random sample 
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ATTACHMENT 1 

• ENCROACHMENT PERMIT AND 
ENCROACHMENT PERMIT - ADDENDUM 

• 



City and County of San Francisco Recreation and Park Department 

cou • .. \ :J: ,., 
,;1 .. , -~ ., 

• 

• 

I:_~ 

TE1'1PORARY ~UNOR ENCROACHMENT PERMIT 
Mrql"J.,WO) 

Keith Forman, BRAC Environmental Coordinator 
Beth Flanagan (619) 532-0788 
Department of the Navy, Southwest Division 
1220 Pacific Highway 
Sa.n Diego, CA 92132 
(619) 532-0913 Phone (619) 532-0995 Fax 

Shaw Environmental & Infrastructure 
4005 Pon Chicago Hwy 
Concord, CA 94520 
(9?:5) 288-2305 

Dear Mr. Keith Forman: 

Tbis is in reference to the request for encroachment on hill side of Glen Canyon property located at Malta 
Drive and O'Shaughnessy Boulevard to collect samples from bedrock outcrops and bedrock-derived soil 
using hand tools. Sample locations for the type of bedrock outcrops required for this study will be based on 
the professional judgment of the field team. Wash water used to clean the sampling equipment will be 
removed from tbc site on a daily basis. Holes or depressions made while sampling will be filled and 
smoothed to match the existing surface. No heavy machinery of any kind will be present at the site . 

The work is scheduled to begin May 12 and will be completed by M;iy 23, 2003. The duration of 
encroachment will be for one (I) day only. 

Pkase see attachment of site vicinity map, location of regional bedrock sin:s, and the City e.nd County of 
San Francisco Map of Malta Drive and O'Shaughnessy Boulevard intersection. 

The Recreation and Park representative (Robert McDonald, Planning Unit Manager) may at any time, stop 
any portion of the work, if he deeJJ1S that the work endangers existing trees/roots creates an unsafe 
conditi9n to the public, or park property. Mr. Robert McDonald may be reach at ( 415) 831-2791. 

Please provide app1opriatc signage and monitors to ensure the safety of the public. 

This Temporary Minor Encroachment Penni! will become valid upon receipt of a ENCROACHMENT 
FEE OF SS00.00, due no later than June 20, 2003. 

The Department of The Navy is self insured. 

Please take all necessary precaution to insure the safety of park users, disabled people and pedestrians 
during trus projecl.. .. .. .. .. 
Sincerely yours /1.... ~£.--,, 
Sandy Lee, Sup~ ~Permits/Reservations 

CC: D. McKtnnl. L Ma. Shawna McGn:w, M. Bcnucelli. An2cla Maestri, Sf PD lngclsind Stn. Par1t Patrol 
Malllng Address: 
Permits & Ro:scrvations 
501 Stanyan Slreet 
San Francisco, CA 94117-1898 

MAY 13 20e3 16:59 

Permits -& Rcsc:rvalions: (~15) 811-5500 
Fax: (415) 831-5522 

Location: John F. Kennedy & Stow Lake Drives, GCP 

415 8315522 PAGE.01 



1'Ei\:.f PORARY MINOR :ENCROACUM~NT_l'Elll\,fff 
ADDENDUM . 
June 6, 2003 

Keith Forroan, BRAC Environmental Coordinator 
Beth Flanagan (619) 532--0788 
Department of the Navy, Southwest Division 
1220 Pacific Highway 
San Diego, CA 92132 
(619) 532-0913 Phone (619) 532-0995 Fax 

Shaw Environmental & Infrastructure 
4005 Port Chicago Hwy 
Concord, CA 94520 
(925) 288-2305 

Dear Mr. Keith Forman and Beth Flanagan: 

This is in reference to the request for encroachment on the "open space" on Twin Pea.ks property located at 
TWT?J Peaks Boulevard and Christmas Tree Point Road to collect samples from bedrock outcrops and 
bedrock-duived soil using hand tools. Sample locations for the type of bedrock outcrops required for this 
study wi.11 be based on lhe professional judgment oftbe field team. Wash waler used to clean the sampling 
equipment wiU be removed from the site on a daily basis. Holes or depr-essions made while sampling will 
be filled and smoothed lo match the existing surface. No heavy machinery of any lcind will be present ;U 
the site. 

The work is scheduled to begin June l 0, 2003 and will be completed by June 10, 2003. The duration of 
encroachment wilt-be for one (I} day only. 

Please see attachment of ,itc vicinity map and location of bedrock site. 

The Recreation and Park representative (Robert McDonald, Planning Unit Manager) may at any time, stop 
any portion of the work, if he dee nu that the work endangers existing trees/roots creates an unsafe 
condition to the public, or park property. Mr. Robert McDonald may be reach at (415) 831-2791. 

Please p1ovidc appropriate signagc and monitors 10 ensure the safety of the public. 

The Department of The Navy is seJr insured. 
c;: 

Please take all necessary precaurion lo insure the safety of park users, chsabled people ar.d p"d.:;G"ia.n.; 
during this project. 

Sincerely yours 

Sandy Lee, Supervisor of Permits/Reservations 

C'C D. McKcnn~. L. Mi, Shawn~ M£Grew, M. Benucclli, An3cl2 Maestri, SFPD J,.gtlsind Stn Pork Patrol 

JUN 09 2003 1 J: 49 415 8]15522 PAGE.01 
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ATTACHMENT 2 

• ENVIRONMENTAL SAMPLE ANALYTICAL 

• 

LABO RA TORY REPORTS WITH 
CHAIN OF CUSTODY RECORDS 



• 

• 
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(f{) Applied Physics & Chemistry Laboratory 

APCL 

June 18, 2003 

Shaw E & I 

Attention: Suman Sharma 

4005 Port Chicago Highway 

Concord CA 94520-1120 

Dear Suman, 

137110 Maanolia Ave. Chino CA 91710 

T.,J. (009) ~90-18:J~ Fax (9011) H0-14911 

This package contains samples in our Service ID 03-3653 and your project EM AC-Hunters Point. 

Enclosed plcac;e find: 

( 1) Original Analytical Report. 

(2) Original Chain of Custody. 

(3) One Original and one compact disc of Level C Data Package Deliverable . 

(4) One diskette containing EDD deliverables. 

Jf anything is missing or you have any questions, please feel free to contact me. 

Respectfully submitted, 

Associate QA/QC Director 

Applied P & Ch Laboratory 



Applied p & Ch Laboratory 
13760 M&gnolia Ave. Chino CA 91710 

• 

'Td, (909) 590-1818 Fax: {909) 590-14911 

Submiu,~o to· 

APCL Analytical Report 

• 

• 

Shaw E ,y l 
Attention· S11r11an Sha.rrna 
1005 Port Chicago Highway 
Concord CA 94520-1120 
Tel: (925)288-9898 Fax· (925)827-5927 

Analysis of Water and Soil Sa1nples 
I . Analysis of Water Samples 

Component Analyzed Method 

SULFIDE, ACID SOLUBLE 9030B 
METALS, TOTAL 

Dilution Factor 
ALUMINUM SW6010B 
ANTIMONY SW60108 

ARSENIC SW60108 

BARIUM SW6010B 

BERYLLIUM SW6010B 

CADMIUM SW60I0B 

CALCIUM SW60J08 
CHROMIUM SW60108 

COBALT SW6010B 

COPPER SW6010Il 
lllON SW60108 
LEAD SW6010B 
M ;\{;N ESIUM SW60I0B 
MANC~AN ESE SW60108 
J\"IERGU!lY SW7470A 
MOJ.YflDENIJM SW60I0B 
~:11_'.l,EL SW6010B 

J'OT:\:iSllJM SW6010B 
SJ-:Lf-;NJUM SW6010B 

SILVER SW6010B 
SODIUM SW60J0B 
THALLIUM SW60108 
VANADIUM SW6010B 
ZINC SW60108 

II. Analysis of Soil Samples 

Componenl /1.11;-ilyzcd Method Unit PQL 

MOISTURE ASTM-O2216 %1\foisturc 0.5 
SULFIDE. ACID SOLUBLE 90308 mg/kg JOO 

Service ID#: 801-033653 
Collected by: JS/SS 

Collected on- 06/10/03 

Received: 06/11/03 
Extracted: N / A 
Tested 06/11-14/0'.3 
Reported: 06/17/03 

Sample Description: Soil and Water from Site 2 
Project Description- 8438 l 2 EM AC-Hunters Point 

Analysis Result 

Unil PQL RBS02EBl-240 

03-0J6S3-1 

mg/L 10 < JO 

J 

i,t!JL 200 24.~J 
,,g/L G 3 2.J 
,,g/L so < $0 

,,g/L l00 1.4.J 
,,g/L 4 0 IOJ 
µg/L 5 <5 

,,g/L 500 I S8J 
,,g/L 10 2.GJ 
,,g/L 10 < 10 

,,g/L 10 1.7 J 
,,g/L JOO S7.1.l 
µg/L JO < JO 

,,g/L 500 39 OJ 
i,g/L JO i.:u 
µg/L 0.2 0 083.J 
µg/L 50 J.l.l 
,,g/L 20 0.80.J 
µg/L 500 176] 
µg/L 20 3 3J 
µg/L IO <10 

,,g/L .500 238] 
µg/L 10 < lO 

µg/L 50 < 50 

,,g/L 20 10 2J 

Analysis Result 
RRS02SSO$-:lJ7 RBS02SSI0-22'.l RBSOZSS26-227 HBS02SS35-219 

03-03653-2 03-03653-3 03-03653-1 03-03653-5 

10.8 10.7 JO 12. J 
< 110 < 110 < 110 <.110 

CADHS HAP No .. 1431 NFESC Approved since 11/01/94 Cl-0894 D027 t-< OJ<IG~J Q P;,ge l ol" (j 



Applied P & Ch Laboratory 
13760 Magnolia Ave. Chino CA 91710 

Tel; {909) 590-1826 F.-x, (909) 590-H98 
APCL Analytical Report_. 

Component Analyzed Method 

METALS, TOTAL 

Dilution Factor 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

Dilution Factor 

JRON 

Dilutiou Factor 

LEAD 

MAGNESIUM 

MANGANESE 

Dtlu tion factor 

MERCURY 

Di! 11 lion Factor 

MOLYBDENUM 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

SWGOIOB 

SW60IOR 

SW6010B 

SW6010B 

SW60JOB 

SW6010B 

SW60IOB 

SWfiOIOB 

S\N60JOB 

SW60JOB 

S'v\160JOB 

SW60IOU 

SW60JOB 

SW60IOB 

SW7471A 

SW6010B 

SW60IOB 

SW60IOB 

SW60lOB 

SW60JOB 

SW60l0B 

SW6010B 

SW60IOB 

SW6010B 

Analysis Result 

Unit PQL ROS02SS0:,-2l7 BBS02SSI0-222 RBS02SS26-227 HBS02SS35-219 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

so 
JO 

JO 

JO 

0.5 

0.5 

100 

5 

10 

so 
2 

0.2 

5 
r 
,) 

500 

5 

5 

500 

10 

5 

2 

03-03653-2 

·1 

18,800 
< 45 

5 7J 
233 
< 2.2 

0.I lJ 
1,710 

51.5 

10.9J 

46. l 
1 

.•10,900 
4 

52.5 
2,360 
640 

I 

O. I 2J 
·1 

0.50J 

18.8.J 
3,080 

I 8J 
< 22 

< 2200 

< 45 

75 3 

54 3 

03-03653-3 

4 

19,400 

4.9] 
293 
< 2.2 

0 055J 

1,820 
56.5 
I 1.7.J 

48 8 
10 

46,200 
·1 

38.4 
2,460 

701 

I 

0.079.J 
1 

0.40J 
21.2] 

3,o:rn 
l.lJ 
< 22 

< 2200 

80 5 
57.5 

03-03653-4 

4 

18,000 

5 lJ 
385 
< 2.2 

< 2.2 

1,430 

47.5 

12 5J 
47 6 

4 

43,500 
4 

36.0 

2,130 
815 

J 

O. IOJ 
4 

< 22 

17.9.l 

2,620 

0 70] 

< 22 

<2200 

< 44 

73.4 
48.l 

Ana.lysis Result 

03-03653-5 

4 

17,700 

fJ.9J 

234 

< 2.3 

0.12] 

1,870 

52.9 

I l .9J 

48 0 

4 

42,100 

4 

71.8 

2,370 

696 

O.l5J 
4 

0 34] 

l 9.4J 
2,640 

l.2J 
< 23 

< 2300 

< 46 

78.2 

61.8 

• 

Component Anal}·zed Method Unil PQL HBS02SS41-223 RBS02SS56-228 RBS02S553-229 HBS02SS65-220 

MOISTURE ASTM-D2216 %Moisture 0.5 

SULFIDE. ACID SOLUBLE 90308 mg/kg 100 

C/\DHS ELAP No 1431 NFESC Approved since 11/01/94 

03-03653-6 03-03653- 7 03-03653-8 03-03653-9 

7.7 11.3 

< I IU < 110 

6.9 
< I IO 

13 '.2 

< 120 

Page: 2 tJf 6 
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Armlied P & Ch Laboratory 

13760 Magnolia Ave . Chino CA 91710 APCL Analytical Report • Tel: {909) 590-1828 Fax: (909) 590-1498 

Analysis Result 

Componenl Analyz<'d Met.hod Unit PQL nnso2ss<11-n3 RBS02sss&-ns HBS02SS58- 229 f-lBS02SS65-220 

0.J-0:1653-6 03-03653--- 7 03-03653-8 03-03653-9 

METALS, TOTAL 

Dilution Factor 4 4 4 4 

J\LUM!NlJM SW6010B mg/kg 50 '20,100 20,100 10,200 21,000 

/\NTJMONY SW60l08 mg/kg JO < 43 < 45 <43 < 46 

ARSENIC SW60l0B mg/ki; ]0 7 ~\J 4.43 2.2J 6.0J 

BARIUM SW60J0B mg/kg 10 ;305 421 271 252 

BERYLLnJ.M SW6010B mg/kg o_s < 2.'2 < 2.3 < 2.1 < ·1.:.1 

CADMIUM SW60J0B mg/kg o_,, o_o6oJ < 2.3 < 2_1 0 082] 

CALCIUM SW60J0B mg/kg 100 1,890 l ,760 765 2,000 

CHROMJUM sw,;010B mg/kg 5 57;3 57.0 27 7 ~7 2 

COBALT SW6010B mg/kg 5 l 2.4J 13.SJ 6_2.J }2_2J 

COPPER SW60JOB mg/kg ,') 49.5 48.6 29-1 ,'j() .4 

Dilution Factor 10 10 4 lU 

JHON SWG0JOB mg/kg 10 -18,200 46,!100 24,900 46,000 

Dilu t.ion I·';,, I or 4 4 4 4 

LEAD SW60J0R mg/kg I 41-6 31.0 16.4 62_4 

MACNESIUM SW60l0B mg/kg 50 2,5DO 2,520 1,320 2,6'10 

MANGANESE SWG0J0B mg/kg 2 772 812 366 72•1 

• D1\u I.ion Factor J 1 

MERCURY SW747JA mg/kg 0.2 0-091.J Q_Q83J 0_020J 0. I 2J 

Dilution Factor 4 4 4 4 

MOLYIJDENl_iM SW 60 l 0 [I mg/kg 5 0 54J < 23 < 21 0.36] 

NICKEL SW6010B mg/kg '., 20.5] 20 6J 10.2J 20.9J 

POTASSIUM SW60l0B mg/kg 500 :~. 130 2,990 1,670] 3,340 

SELEN1Utv1 SW60I0B mg/kg 5 0.5~J l .7J UJ l. lJ 
SJ I.\/ Ell SW60108 mg/kg 5 < ·n < 23 < 21 < 23 

SODllJM SW6010B mg/kg 500 .::2:lOO < 2300 < 2100 < 2300 

THALLIUM SW60JOB mg/kg JO < 4:1 <45 < 43 < 46 

VANADIUM SW6010B mg/kg 5 80.9 33_3 40_1 82_5 
ZINC SW60l0B mg/kg 2 58.5 52_1 24_9 59_7 

Analysis Result 

Component Analyzed Method IJnil PQL RBS02SS75-225 RBS02SS88-230 RBS02SSJ00-218 

03-03653-10 03-03653-11 03-03653-12 

MOlSTUilE ASTM-D22IG %Moisture 0_5 7.9 9_9 10.5 

SULFIDE, ACID SOLUBLE 9030B mg/kg JOO < 110 < 110 < 110 

• 
CAD HS ELAP No· 1431 NF'ES( /\pproved since 11 /01/94 Cl-089~ DOH N 03-36:.3 ~ P:a.gc· 3 of 6 



A1mliecl P & Cl1 Laboratorx 
13760 Magnolia Ave. Chino CA 91710 APCL Analytical Report • Tel: (909) 590-1_~'.28 Fax: (909) 590-1498 

Analysi~ ftesult 
Component Analyzed Method Unit PQL flAS02SS75-225 R BS02SS88-230 RBS02SSJ00-218 

03- 0365 3-10 03-03653- l I 03-0:3653-12 

METALS, TOTAL 

Oiluti<,n Factor 4 4 4 
ALUMINUM SW60I0l3 mg/kg 50 19,300 16,200 16,300 
ANTIMONY SW60IOB mg/kg 10 < 43 < 41 < 4$ 

ARSENIC SW60I0£3 mg/kg JO 5.3J 3.8.J 4.0J 
BARIUM SW60IOB rng/kg 10 411 330 205 
BERYLLIUM SW60I0IJ mg/kg 0.5 < 2.2 < 2.2 < 2.2 

CAD:MI\.JM SW60J0[l mg/kg 0.5 0.039J 0.060) < 2.2 
CALCIUM SW60J0B mg/kg 100 1,810 1,590 1,500 
<;HROM!UM SW60I0B mg/kg 5 52 6 45.5 47.1 
COBALT SW60108 mg/kg 5 12.3J l 1.2J 9 5J 
COPPER SW60l013 mg/kg 5 45.3 42.7 40.8 
D1lut1011 Factor 10 4 4 

IRON SW60I0B mg/kg 10 ·15, 100 39,100 :n,ooo 
Dih1l1on Factor 4 4 4 

LEAO SWG0J0R mg/kg 39. l 44.6 ,13_0 

MAGNESIUM SW6010ll mg/kg 50 2,320 2,090 2,080 
MANGANESE SW60l0B mg/kg 2 774 700 531 
Dilution L,ctor I I • MERCURY SW7471A mg/kg 0.2 O 088J 0. I lJ 0 llJ 
Dilution Factor 4 4 1 

MOLYBDENUM SW60l08 mg/kg 5 0.28J < 22 0.21] 

NTCJ<EL SW6010B mg/kg 5 19.2J 17.0J 16.0J 
POT1\SSllJM SW601 OR rng/kg 500 2,890 2,340 2,530 
SELENIUM SW60J0B mg/kg ,5 0.61J 0.90] 1.4.l 

SILVER SW60JOl3 mg/kg 5 < 22 < 22 , 22 

SODIUM SW6010B mg/kg 500 < 2200 < 2200 < 2200 

THALLIUM SW60IOB mg/kg JO < 43 < 44 < 45 

VANADIUM. SW6010O mg/kg 5 76.4 69.7 65.7 
ZINC SWG0I0B mg/kg 2 50.4 53 0 47.9 

Analysis Result 

Component Analyzed Method Unit PQL RBS02SS118--231 RBS02SSI 20-232 RBS02SS129-221 

03-03653-13 03-03653- J 4 03-03653-15 

MOISTUflE ASTM-O2216 %Moisture 0.5 11.3 10 8 10.2 

SULFllJE, ACID SOLUBLE 9030B mg/kg JOO < 110 < 110 < 110 

• 
C/\D115 EU\P No 1431 Nf-1::.SC Approved ~ince 11/01/94 Cl-0894 D027 H 03-365:J ~ P~~e: 4 of 6 



A1mliecl P & Ch Laboratory 

13760 Magnolia Ave . Chino CA 91710 APCL Analytical Report • Tel: (909) 590.1828 F .. x: (909) 59~H98 

Analysis Result 

Component Analyzed Method Unit PQL RBS02SS! 18-231 R8S02SS 120- 23 2 RBS02SSJ29-221 

03-03653-13 03-03653- l 4 03-03653-15 

METAl,S, TOTAL 

Dilution f.tclor 4 ,j 4 

ALUMINUM SW60IOB mg/kg 50 18,800 17,400 18,600 

ANTIMONY SW60I0I3 mg/kg 10 <45 < 45 < 45 

ARSENIC SW601013 mg/kg 10 4.8J 4 6J S.5J 
BARIUM SW60I0IJ mg/kg JO 428 394 380 
BERYLLIUM SW60J0B mg/kg 0.[, < 2.3 < 2.2 <22 

CADMIUM SW6010B mg/kg 0.5 < 2.3 0.072] 0.06SJ 
CALCIUM SW60108 mg/kg JOO 1,670 1,610 1,730 
CHllOMllJM SW6010D mg/kg C 

c> f)l4 49.9 53 0 
COBALT SW60108 mg/kg 5 12 OJ l l .6J l l.2J 
COPPER SW60108 mg/kg 5 44.4 46.0 47.3 
IRON SWfi0J0J) mg/kg JO 43,900 40,400 42,800 
LE_>\ D SW601013 mg/kg 1 25.8 50.6 ,1s.s 
MACNESIIJM SW6010B mg/kg 50 2,:wo 2,320 2,360 
MA NGA NF.SE SW60.l08 mg/kg 2 703 757 649 
fl1lntion F.tclor J J l 

MERCURY SW7471A mg/kg 0.2 0.074J 0.13] 0 l lJ 

• Dilutio11 Factor 4 4 4 

MOLYBDENUM SW60J0B mg/kg 5 < 23 < 22 0.50J 
NICKEL SW6010B mg/kg 5 19.2J 18.lJ 18.2] 
.POTASSIUM SW6010Il mg/kg 500 2,790 2,760 2,880 
~~ELENI UM SW6010B mg/kg 5 0.51J l4J 10) 

SILVER SW6010B mg/kg 5 < 23 < 22 < 22 

~O0IIJM SW60I0B mg/kg 500 < 2300 < 2200 <2200 

THALLIUM SW60J0R mg/kg JO < 45 < 45 < 15 

VANADIUM SW60I0B mg/kg 5 77.4 73.3 n,_9 
ZINC SW60I0B mg/kg 2 49.8 52.5 54.1 

Analysis Result 

Component Analyzrd Method Unit PQL RBS02SSI 43-226 RBS02SS I SO- 2:H HBS02SS1~0-233 

03-03653-16 03-03653- l 7 03-03653- J 8 

MOISTURE ASTM-D2216 %Moisture 0.5 8.7 11.0 9.6 
SULFIDt-:, ACID SOLUBLE 9030B mg/kg JOO < 110 < 110 < I JO 

• 
CADHS f::LAP No 1431 NfTSC Approved since 11/01/94 Cl-0694 0027 H OJ· 36~3 Q Page: 5 of G 



Applied P & Ch Laboratory 
13760 M1>gnolie Ave. Chino CA 91710 

Tel: (909) ~90-1828 Fox: (909) 590-1498 
APCL Analytical Report 

Analysis Result 
Co111pone11t An.dyzerl l\.1ethod Unit PQL RR.S02SSJ H- 226 RBS02SSI 50-224 R8S02SSIS0-233 

03-03653-] 6 03-0J(j53- l 7 03-03653-18 

METALS, TOTAL 

D1lut1011 Faclor 4 4 4 
ALUMINUM SW60IOB mg/kg 50 19,800 19,400 21,400 
ANTIMONY SW6010B rng/kg 10 < 41 <'15 < 44 

ARSENIC SW60l013 mg/kg JO 4.9J 5 2J ,14J 
BARIUM SW60I0B mg/kg 10 363 293 535 
BERYLLIUM SW60l0B mg/kg Q_5 < 2.2 < 2.'l < 2.2 
CADMIUM SW6010B mg/kg 0.5 <22 0.049J < 2.2 
CALCIUM SW60108 mg/kg 100 1,820 1,800 1,480 
CHROMIUM SW6010B mg/kg 5 56.3 .')3 8 54.6 
COBALT SW60108 mg/kg 5 12.9J II 7J 12.5J 
COPPER SWG0lOB mg/kg 5 49 5 46.6 51.7 
Dilution Factor JO 4 10 
IRON SW60J0B mg/kg 10 47,000 43,700 ,19,500 
Dilution Factor 4 ·1 4 
LEAD SW60108 mg/kg 38.0 37 3 28.4 
MAGNF:SIUM SWG0J0B mg/kg 50 2,570 2,470 2,530 
MANGANESE SW60l0B mg/kg 2 835 702 642 
Dilutic,n Factor I I l 
MERCURY SW747IA mg/kg 0.2 0. IOJ 0 lOJ 0.076] 
Dil11t.ion Factor 4 4 4 
MOLYBDENUM SW60l0Il mg/kg 5 < 22 0.16] < 22 

NICKEL SW60108 mg/kg 5 20.2J 19-4J 20.IJ 
POTASSIUM SW6010B 111g/kg 500 3,090 3,040 3,060 
SHEN I UM SW6010Il mg/kg 5 Ll.l 0 79J 0.98J 
SILVER SW6010B mg/kg ;, < 22 < 22 < 22 
SODIUM SW60l0B mg/kg 500 < 2200 < 2200 <2200 

THALLIUM SW60J0B mg/kg JO < 44 <'15 < 41 

VANADIUM SW6010B mg/kg 5 83.8 77 1 84.8 
ZINC SW60108 mg/kg 2 57.6 5,1.8 464 

PQL· Pi·actical Qu:rntitation Limit. MDL: Method Detection Ljmit. CRDL: Contract Required Dckclion Limit 

N.0.: Nol Dct.ccted or less than the practical quantitation limit . "-": Analysis is not required. 

.I: Reported l,etween PQL and MDL. 

t All results arc .-eported on dry basis for soil samples. 

Listed Dilut.ion Factors ( DF) are relative to the method default OF. All unlisted DFs are 1.0 

(ADHS El/\P No .. 1-131 NFESC Approved since l 1/01/94 

Rftt~bmt, 
D~mm,~~ 
Laboratory Dircdor 
Applied P & Ch Laboratory 

Cl-089·1 D027 N 03-36~3 Q 

• 

• 

• 



• • • 
Chain Of Custody 

PROJNO. PRO.JECT NAME 

I 3.lJ..°(_I 843812 EMAC-Hunters Point: Regional Bedrock, Sites 1[]& 3 COOLER COC#: 1031 

Source 1 TEMPERATURE: 
Lab: APCL 

Purchase Order No: 
j__ or_1_ SHAW Con1,ct (Nam, ind Phonr Number) Suman Sharma (925) 288-2332 Cooler: 

[ Same of S,mplrr: 

I 

Courier Company: 
Ship Date: 6 l1D lo...-; v.sl~ Courier No: D e s.. 1 r 
-

ice, NaO!-VZn '-"'J Aqueous Preservative ice, HN03 Acetate Check if 

!O Aqueous Container lx0.SL PE lx0.5LPE Aqueous (A) MS/1\tlSD 
Solid Preservative ice ice 

(requires c:ocoMMENTS Solid Container B oz jar 8 ozjar Solid (S) 
Metals-Total ICP Acid Soluble double 

Sample Sample Date Sample (EPA 6010B/7471A/ Sulfide (SW9030B, MATRIX volume) .c=., 
ID mm/dd/yy Time 7470A, SW-846) SW-846) 

Temperature Blank ~ ~ A One 40 mL in each cooler 

Q.~C:::,o 2-C..H l~--0 ? II 6'!ro\o~ 0'-1'7.0 I/ ~ s/~ D~--~ O,,C,J.-..,,.; ~~ 
I l 

I 0 ~ ~ u .,_ c..H ~ - 2..{ 2- ' O 4? ::}--

Q..G <;:02.c..1-t ll?-2.l"?.. \ 09,~ ".) I 
P..63 &o 2.. Cl-/ )4~-_2( L{ o Cfd-n 

P--GS:.02.. CH } l ~-~ C.::- l"')Q~, ,,,, 

P-.B ~D~ C. 't+-6 0 - 2.J.h 0Cf4-C--
'\...,V ~ ......... ----f<..{l, r:$01), (: ( 0 c..-- ZJ;::}- ... oeir ~-o .~ 

KG _<;.o 2.s.s 10 o -2-1S<' 1000 

Q. r?i .So 2 ~~ 3~-- z.1q 1001..,_-

1<-G so 2. s.s 6 ~ -"2.-zz:: /00~ .,/ " -
/2...G -~ o z. Q.C" l 2..'1 - 2.i-( ........... / /01::;.- "' v vr 

"' ~ I 

) 

Rollnqulahed by: {Signature) 

~~ 
'1 Dato I Tlmo .

1 
Rocolved by: (Slgn•t11re) 

. G/10/0.2 
I Rollnqulthod by: (Slr;n,111re) Dalt I Time i Rtctlved by: {Slr,narure) 

RallnQul1h1d by: (Signature) Dato I Time I Rtcolved by: (Slgnaiure) : Rollnqulthtd by: (Slgnatvre) Dall I Tlmo ; Received by: (S/r;n,tvre) 

(((OJ ICWVI 
R,11"qul1hed by: (Slgn,rure} Date I Time 

I I Received by: (Signature) ! Rtllnqullhtd oy: (Signatvro) Dalt I Time i R1c1lve<1 by: {Sign,turo) 



• • 
Chain Of Custody ------,--------------------------, PR.OJ NO. PROJECT NAME 

843812 COOLER EMAC-Hunters Point: Regional Bedrock, Sites 1(1]& 3 
Source 1 TEMPERATURE: I S.\'c.....l 

Purchase Order No: 
SHA \V Conuc1 (.'l1mt ind Phone Sumbtr) Suman Sharma (925) 288-2332 

Courier Company: 
!'-i1me or Sampler: Courier No: I 2 ~ 

ice, NaOH/Zn 
Aqueous Preservative ice, HN03 Acetate Check if 

Aqueous Container tx0.5L PE lx0,5L PE Aqueous (A) MS/MSD 
Solid Preservative ice ice 

(requiret Solid Container 8 oz jar 8 oz jar Solid (S) ~, 
Metals-Total ICP Acid Soluble double 

Sa~ple Sample Date Sample (EPA 60!0B/i4ilA/ Sulfide (SW9030B, MATRIX volume}J. 0 ID mmfdd/yy Time 7470A, SW-846} SW-846) 

Temperature Blank ~ ~ A '-' 'I 
i2 AS~~,~ l-c, -2..2..2- 6/tofo1 /D 2-'"0 \.,/"" ~ <; ~ 

I ' - -
a_ BS 02-s...S Li I -22..3 !O 2-.S-

RB o D~ .s~ 1 ::-o - 224 /o3°LJ 

R~ &o~ s.s -=?-.;:.--2.2..:S"'" IO-~.,-

'2.A &o!l s.s I l....lL~ -Z..2b JO G-"O 

P--G (.o.t) .s ~ z..6-2.2...=I- )04-~-

P-.B.So2.. ss 5 6 - 22.g )oSo 

;<.BSo ~ SS 58 - 2.2-4 /0£5 
f:2-.~.(D~ SS 8'~ - Z3P \ \00 

p_p., &u.{) SS l)R- Z.3/ Jlos.- / - / 
R.G &~~ .SS I 2-0- 2.32, 1110 ~-- '\ ;' \/ 

rft-T ➔ or, -_d ~ or, 

Rtllnqul1hed by: (Signau;re) /~ !)110 I Tlmo \ Received by: (Slgnat11re) Rellnqulflled by: (Slgna1uro) 

I 
Calo I Time \ Received by: ( S lgnaturo) 

J~h.r--v-. ~ , 
0/~.:J / l{o 0 ! 

I 

! I Received by: Rellnqulshed by: (Slgn,tvro) i Due I Time Received by: (Slgna t!'.'rt). Rallnqulshtd by: (Signature) Oat, 1 Time (Signature) 

\ 6ttr/vJ ' 
/CW --:- ~ : 

' i 
(Signature) ! Oat, Time Received lly! (Signature) Relinquished by: (Slgnllure) 

I 
: 

Rolh,qulfhod by: 
' 

I Dale / Time Received by: (Signature) , 
i 

COC#: 1032 

Lab: APCL 

Cooler: t_orL 

Ship Date: 6 I 1Pl23-

COMMENTS 

One 40 mL in each cooler 

·d Si.J/1·~ 



• • • 
Chain Of Custody r-------r---------------------------

C O OLER 
TEMPERATURE: 

PRO PROJtCT NAME 

843812 £MAC-Hunters Point: Regional Bed.rock, Sites ta!& 3 
Source I 

6 I "(.._. I coc #: 1033 

Lab: APCL 

SHAW Ccntact (Nam, and Phcn, ~umber) Suman Sharma (925) 288-2332 
Purchase Order No: 

Cooler: _/_ of _J_ 

I ~,m, ,rs,mplor: vs Is .s. 
I 

Courier Company: 

Courier No: 
Ship Date: & /,;;; 1-o--; 

I I 

ice, NaOH/Zn 
Aqueous Preservative ice, !-fN03 Acetate Check if 

Aqueous Container I x0.5L PE lx0.5L PE Aqueous (A) MS/1\-ISD Cf) Solid Preservative ice ice 
(requires COMMENTS 

Solid Container 8 oz jar 8 oz Jar Solid (S) 
Metals-Total ICP Acid Soluble double ¥5 ! 

I Sample Sample Date Sample (EPA 6010817471,V Sulflde (SW90308, MATRIX volume) C 
ID mm/dd/yy Time 7470A, SW-846) SW-846) 

ITemperature Blank ~ ~ A r "" One 40 mL in each cooler 

I R_(J!;;_o 11 SS / !>--0 -- 2.33 G/f1J/o3 ~ _s ~- -//).::,- l..----"' 

P..A>So:J EA I -2..4-o 
, 

~A i ,t; I tCJ I o"':2. ;z..~o l __.- ~ ; 

: I I 

I 

! ___ cj c.... ... - /\ I 

~~ ~ 
I 6 /10 ;_ ~ ~ 

I - -.:: ...._ 
p ' ------ ------ -------I ~ I 

TftT - l-1~ h.o~ -yu.s).... 06'1 ~(-d< !::> -- dcvj 7Cti~ O')'i ~·ef 
,/ 

I Relinquished by: (Slgn,tvre) J Oat, / Tim• \ Received by: (Slgn•lur•) ! Relinquished by: ( Signature) Date / Tim• Received by: /Signature) 

r110Jp3 
Rellnqul5Md by: /Sign11ure) ! Date R1llnqul1hed by: (Slgn1tvrt) Date / Time Recolved by: (Signature) 

\Gjtfo)t 
Rellnqul1hed by: (Signature) Datt / Time (Signature) Rollnqulshad by: (Signature) Date / Time Received by: (Signature) 
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Applied Physics & Chemistry Laboratory 

APCL 

June 19, 2003 

Shaw E & I 

Attention: Suman Sharma 

4005 Porl Chicago Hi~hway 

Concord CA 94520- l l 20 

Dear Suman, 

13760 Magnolia Ave. Chino CA 91710 

Tel. (909) 1190-Ulll Fax (909) 1190-14911 

This package contains samples in our Service ID 03-3651 a.nd your project EM AC-H 1rnt.ers Poinl 

Enclosed please find: 

( 1) Original Analytical Report. 

(2) Original Chain of Custody. 

(3) One Original and one compact disc of Level C Oa.la. Package Deliverable . 

( 4) One diskette containing EDD deliverables 

If anything is missing or you have any questions, please feel free to contact rne. 

Respectfully submitted, 

Associate QA/QC Director 

Applied P & Ch Laboratory 



Applied P & Ch Laboratory 
13760 Magnolia Ave. Chino CA 91710 

• 

'J:el·b(909) :i,90-1828 F11x: (909) 590-1498 
:-,11 m1ttet1 1.0. 

APCL Analytical Report 

• 

• 

Shaw F, & I 
Al.t.enl.ion Suman Sharma 
'100.'i Port. Chicago ll1ghway 
Conrnrd CA ~M520- l l 20 
Tel (925)288-9898 F,tx (925)827-5927 

Analysis of Rock Samples 

Component Analyzed Method Unit 

SULflDE. ACID SOLUBLE 90308 mg/kg 
METALS, TOTAL 

Dilulion factor 
ALUMINUM S\r\16010B mg/kg 
ANTIMONY SW601013 mg/kg 
ARSENIC SW6010U mg/kg 
DARI UM SW60108 mg/kg 
BERYLLIUM SW6010B mg/kg 
CADMIUM S\.V6010B mg/kg 
CALCIUM SIN6010B mg/kg 
CllrtOM!Ui\·f SW60I08 mg/kg 
COBALT S\V60!08 mg/kg 
COPPCH SW6010B mg/kg 
Dilution Far.I.or 
IRON SWG0I0B mg/kg 
Dilution F.'l.ctor 
LL\ 0 SW60I0Fl mg/kg 
M /\ C N r:c.; 1 l, !\·1 SWGOIOB mg/kg 
llil111.1011 l-';,clnr 

~l!\,\i(; \\f·:SE SW601013 mg/kg 
Uilulion L1cto1 
MLHCUHY SW747I A mg/kg 
Dilution !-'actor 
MOLYilDEN U tit SWG0JOl:l mg/kg 
NI.Cl<EL SW60I0B mg/kg 
POTASSI LI !\·I SW60100 mg/kg 
SELENlliM SvV60I0B mg/kg 
SILVER SWG0IUB mg/kg 
SODIUM SW60108 mg/kg 
THALLIUM SW60I0B mg/kg 
VANAOIUl'vl SW60I0B mg/kg 
ZINC SW6010B mg/kg 

PQL 

100 

50 
10 
10 
10 
0.5 
0.5 
100 
5 
5 
s 

IO 

,')() 

·2 

0.2 

5 
5 

500 
5 

5 
500 
10 
5 

2 

Component Anal_yzcd Method Unit PQL 

---------- -------------
SU LF!Df:. ACID SOLUBLE 9030B mg/kg 100 

Service ID #- 801-0336~,1 
Collected by JS/SS 
Collected on 06/ 10/03 

Received. 06/11/03 
Extracted. N/ A 
Tested: OG/12-18/03 
Rcport<>rl 0fi/ 18/0.1 

Sctmrlc Description. Rock from S11C' '.! 
Proy:ct Uescription. 843812 EMAC-llt1n1.rrs Poin1. 

Analysis Resull 
RBS02CH 12 205 RBS02CH16-207 RBS02CH22-210 HBS02CH42-206 

03-03651-1 03-03651-2 03-03651-3 03-03651-4 

< 100 < 100 < 100 C !00 

4 4 4 4 
8,740 3,210 7,210 15,000 

< 10 < 40 < 40 < 40 
33.8J 10 SJ 16 7J 37 9J 
1,610 1,510 943 -1,390 

< 2 0 38J < 2 <2 
0 74.l 0l8J 0 l2J 0 55.J 
585 297J 531 889 

14 8J !2.9J 7 8J I 6 8.1 
20 7 11 7J 31.0 :14.8 
194 137 180 336 
20 4 20 20 

66,'.,00 15,100 60,700 107,000 
·1 4 4 4 

4:l I 12.8 518 77.'J 
1,210 ~,27 I, 150 '.2 ,:ICJO 

20 :w ~(J ·111 

14,500 14,300 h,800 I0/100 
I I 1 I 

0 075.l 0.025] 0.050.l 0 085.1 
4 -1 4 1 

0 19.l () 77J < 20 < 20 
(i3 ,1 81.5 99.J 1'1'.'I 

I, l30J 179J 590J 2,:rno 
IO 7.1 g 4J I0.3J 23 3 
0.13J 0. 7 l.l 0.44J 16] 
< -woo 644J < 2000 <2000 

< 40 2.3J < 40 i.4J 
45.8 36.7 30.7 54.2 
97.8 116 123 267 

Analysis Result 
RBS02Cll1G 208 R8So2CH53-2t2 RBS02CH60-216 fl8S02CH66-202 

0'.1-03651-5 03-03651-6 03-03651-7 O:l-031i5 l-8 

< l lHJ < 100 C 100 < IOU 

CADHS Fl AP No 1431 NF FSC Approved since I l /0 I /94 Cl (1894 Dnn N 0:1-]G5 I Q 



A1u-1lied p &_ Ch Lal>0ratory 
13760 Magnolia Ave. Chino CA 91710 APCL Analytical Report 
Tel: (909) ::;90-1628 Fax: {909) 590-1498 • Analysis Result 

Component Analyzed 1>1ethod Unit PQL RBS02CH·16-208 RBS02CH53-212 RBSo2CH60-216 RBS02CH66- 202 

03-0.1651-~, 0.1-03651-6 03-03651-7 03-03651-8 

M £TALS. TOTAL 

Dilul.1on Factor 4 4 4 4 
ALUMINUM SW60I0B mg/kg 50 4,440 8,720 6,780 4,940 
;\NTIMONY SvVfi0l0B mg/kl', 10 < 40 < -10 < 40 < <IU 

/\.HS!cNW SW601013 mg/kg 10 l l. lJ ,~_8J ·1q4,1 1 S.R.I 
I\AH.lliM S\V60108 mg/k1; 10 l,860 1,230 931 1,210 
BERYLLI U ~1 SW6010B mg/kg 0 5 < 1 <2 < 2 < ·1 

CAOMILIM SW60!0B mg/kg 0.5 0 l lJ 018.1 0 34.J 0.35.1 
CALCIUM SWfilllOB mg/kg 100 298J 706 1,000 :mu 
CHROMIUM SW601013 mg/kg 5 5.2J 10.3J 12.2J 7 .7J 
COBALT SW6010B mg/kg 5 I •1.6.J 26 9 17 .SJ 18.7.l 
COPPER SW601013 mg/kg ~. 197 207 111 212 
Dilution Fa.rtor 1 20 20 20 
IRON SW60l08 mg/kg 10 20,700 81,500 fJ9,300 54,300 
Oilut1011 Fa<.1.01 4 1 4 1 
LEAD SW6010B mg/kr, 19.5 48 2 36.8 33.6 
MAGNES[UM SW6tlt013 mg/kg ::.o 7f,2 1,400 948 782 
Dilution (\,,:toe 20 20 20 20 
MANGAN ESE SW60l08 mg/kg 2 16,200 18,700 I I ,900 14,300 
Dilution facto, I I I I 
MCRCL'RY SW7471A mg/kg 0.2 0.043J 0.079.J 0 065J 0 044J • Dilution fact.or ·I 4 4 4 

MOLYBDENUM S\·V6010El mg/kg 5 < 20 < 20 < 20 < 20 

NICl<CL SW60I0B mg/kg C 60 5 114 76.6 85.1 ,, 
POTASSIUM SW6010B mg/kg 500 340J l ,020J 672J 663J 
SELENIUM SW60!0ll mg/k!'. 5 IO.SJ 13 7J 8.0J 94.J 
SIL\ir:H S\V601011 mg/kg 5 0 86J 0 ·11J 0 24.l 0 28.1 
SODIUi\l :,\\1601011 111g/kg, '.iOO < 2000 < ';!000 < "2000 < 'LUUU 

TII:\ LLI UM SW601011 111g/kl', 10 l.9J I 3J < ,10 ·< -IU 

\'.'\ N .-\ l)J U ~I SW!,0IOIJ 111('./k!'. :'i 1s.,1J 12.2 31.5 28 ti 
ZINC SWfiOIOIJ mf?,/kg '! 93.6 142 70 6 127 

Analysis Result 

Component A na.l~·zed Method Unit PQL R8S02CH79-209 Rl:3S02CH92- 200 RBS02CH95- '201 

03-03651-9 03-03651-10 03-0365 l- I I 

SULFIDE, ACID SOLUDLE 90308 111g/kg 100 < JOO < 100 < 100 

• 
(AOHS HAP No• 1411 Nf[S( Approved since I 1/01/94 c1-us94 oo·n H o:i-3~~, q 



Ag[!]ied P & Ch Laboratory 
13760 Mag .. olia Ave. Chiuo CA 91710 APCL Analytical Report 

• Tel: (909) 590-1828 Fax; (909) 590-)498 

---··------·---. 
A n.1.l_ys1s R<.>s11IL 

Con1po11t,111. _I\ nalyzed Method Unit PQL HBS02CH79-209 HEJS02CH92-'100 RAS02CH<1;,. 20 I 

03-036.'il-9 0J-03651-10 03-03bSI-J I 
---------------- ~--------

METALS, TOTAL 

Dilution Factor 4 4 4 

ALUMINUM SW60!0B mg/kg so 4,:340 9,820 7,930 
ANTIMONY SW60108 mg/kg IO < 40 < 40 < 40 

ARSENIC SW60!0B mg/kg JO 22.9J 31.8J 22 8J 
flAH.IIJM Sv\i6010B mg/kg 10 908 2,630 2,520 
flEHYLLIU M SW60l08 mg/kg 0.5 <2 <2 <2 

CADMIUM SW60I0B mg/kg 0.5 0 34J 0.37J 0 . .18J 
CALCIUM SW60I0I3 mg/kg 100 334J 586 558 
CHROMIUM SW6010B mg/kg 5 6.0J l l .6J 8 OJ 
CORA LT SW60!0B mg,/kg 5 19.5J 42.7 22.1 
COPPEil SW60l0B mg/kg 5 131 333 201 
01l11l1011 tact.or '20 20 20 
IRON SW60I08 mg/kg 10 45,600 71,200 75,000 
Dilulio11 Factor 4 4 1 

LEAD SWfi0I0B mg/kg I 31.7 54.0 48.1 
M,\GNESIUM SW60l0B mg/kg so 716 1,460 1,350 
Dil111.w11 l'aclor 20 20 1-0 

'\1 A I'\< ; i\ N CSE .SWGlllOB lll'l,/kg t 11,100 19 200 'l""L.:rno 
l)iluli<,11 !';,no, I I I 

• M El!Cll HY SW7-171A mg/kg, (I 2 0 029.1 0 0,19.1 II O:Fd 

l)ilutiou 1-'a.clor 4 '1 1 

MOLYLWENUM S\'V6010B mg/kg 5 < 20 < 20 < 20 

NICI< f-:L SWG0I0B mg/kg 5 55 9 118 87.G 
POTASSIUM SW6010B mg/kg 500 539J l ,060.J 823J 
SELENIIJ M SW6010B mg/kg 5 6.8J 10.4J 12. lJ 
SII.\'Ell SW60IOIJ mg/kg 5 0 088J <'W 0.'lf"d 
SODIUM SW60I0B mg/kg 500 <2000 <2000 < 2000 

TIIALLIUl\f SW6010B mg/kg 10 < 40 0 95J < 40 

VANADIUM SW60IOB mg/kg s 24 3 37.4 43.J 
ZINC SW60I08 mg/kg 2 79 I 150 182 

Analysis Result 
Compo11tnl Analyzed Method Unit PQL RBS02CHlOO-'l03 RBS02CHI 12-2l3 RBS<Y2Clll 18-215 

03-03651-12 03-03651-13 03-03651-14 
-------

SULFIDE. ACID SOLUBLE 9030B mg/kg 100 < 100 < 100 < 100 

• (ADI-IS HAP No - 1431 N Ff.SC Approved since JI /01 /94 Cl 0894 D027 H OJ.:l{;5 l b 



-Ai:rnlied P & Ch Laboratory 
13760 Magnolia Av<,. Chino CA 91710 APCL Analytical Report 
T.,I: (909) 590-1628 Fa><: (909) 590-1496 • Analysis Result 

Co111po11cnl Analyzed Method Unit PQL fl8S02CH I 00- 203 RBSO?CH 112- 213 n 8SO'lCI l 1 18-"2 t;, 

03-0JGS J- I 2 030:~651-13 03-03651- 14 
------· 

METALS, TOTAL 

D1h1 tion Fact.or •\ 4 1 

ALUMINUM SW6010!3 mg/kg 50 6,710 6,200 4,280 

,\NTl~10NY SWfi0I0l3 mg,/kg 10 < 10 < 40 <·'IO 

AH SEN IC SW60J0B mg/kg 10 2l .9J 22 JJ 116.1 
OJ\IUUM SW60l08 mg/kg 10 1,810 2,280 925 
BEllYLLIUM SW60I0B mg/kg 0.5 < 2 < 2 < 'l 

CADMIUM SW60!08 mg/kg 0.5 0.41J 0.33J 0 13.1 
(;,'\LCIUM SW60IOB mg/kg 100 344J 1,060 556 
CHROMIUM SW60!0B mg/kg 5 12 5.J 8.9J 8 CJ.I 

COBALT SW60l0Il mg/k~ 5 24.0 1-L':,J 10 8J 
COPPER SW6010B mg/kg ~ 295 215 l I 5 
Dilu lion f;i.clor 20 '20 4 

lftON SW60!08 mg/kg 10 61,300 6:J,300 '29,400 
Dilution Fa.clor 4 1 1 

LEAD S\o\160108 mg/kg 47.3 38.4 2ll 
MAGNESIUM SW6010H mg/kr, 50 810 1,030 516 
Dilution Factor 20 20 20 

MANGANESE SW60JOU mg/kg 2 19,900 23,500 13,700 • Ddnlion Factor l I 

MEllClJnY SW747JA mg/kg 0.2 0 068.J 0.05.'iJ 0 045.I 
Dilu1io11 Fa.ct.or ·1 1 ~ 

MOLYBDENUM Sv\lfi0 IO l3 111i;/ kg ~l < '20 < 20 < ·1u 

NIChLI. SVV&0I0B mg/kg 5 114 LIO 97 '.) 

POTASSJII M SWfi0I0fl mg/kg 500 647.J 710.J ;LU.I 

SEl.f-:"< lll 1\1 ~\'VGOlOB mg/kg !) 12.0J l 't 9.1 10.1 
Sll.\il-:H SW60I013 ing/k!', 5 (HJ.I 0 47.J () 4 ().I 

SODIUM SW60l08 mg/kr, 500 < 2000 <2000 , 2000 

THALLIIJ M SV\160108 mg/kg 10 l.'1J 0.67J l.5J 

VANADIUM SW60JOG mg/kg 5 :l4 8 44.2 20.5 

ZINC Sv\1601013 mg/kg 2 169 169 l I 0 

:.=-==::.; 

Analysis Result 

Compo111:nl Analyzed Method Unit PQI. ROS0'2CH 128-204 FlBS02CH l 45-214 FlBS02CH l 50-211 

0J-03651-15 0J-0365 l- I 6 03-03651-17 
----·----

SULFIDE, ACID SOLU0LE 90308 mg/kg 100 < 100 < 100 < 100 

C AOHS !::LAP No 143 I Nf[S( Approved since 11/01/94 



• 

• 

• 

AnQlied P & Ch Labora.torx 
13760 Magnolia Ave . Chino CA 91710 APCL Analytical Report 
Tel: (909) 590-1828 Fax: (909) 590-1498 

----------··--·- ---··=~-"'==-'=·.:. 

Analysis Result 
Compo11ent. Analyze<l Method Unit PQL H.E3S02CH l '28-204 HBS02CII 145-214 RBS02CHt50-2I l 

OJ-0365115 03-036~, l-16 01-03&5 ]-17 
------ ·--------

METALS, TOTAL 

Oilu I ion Factor 4 4 1 

ALUMINUM SWtiOJOB mg/1-g 50 :2,860 2,010 5,820 
ANTIMONY SW60lOB mg/kg 10 0 87J 0 62J < 40 

ARSENIC S\.\'60108 mg/kg 10 12 lJ 7.6J 12 5J 
IIAltIUM S\V60 IOB mg/kg 10 755 658 880 
BEllYLLIVl1:I SW60JOB mg/kg 0.5 0 l5J < '2 <'2 

CADMIUM SW60l08 mg/kg 0.5 0 25J 0 14J 0.065J 
CALCIUM SW6010U mg/kg 100 657 423 542 
CHROMIUM SW60I0B mg/kg 5 3 lJ 10.3J l0.3J 
COBALT SW60IOB mg/kg 5 5 4J 4.4J 22. l 
COPPER SWGOJ08 rng/kg s 89 9 188 165 
Dilution Factor 4 4 20 
IRON SW601013 1ng/kg 10 10,200 15,100 '17,700 
Dilution Fa<.tm 1 4 ,, 
L£A I) ~\V!.i(JJ Oll mg/k!', 8 8 17 9 3'2 1 
MAC:N I::s1u M S\,\!(iO IO B mg/kt; 50 :,S3 I .O!JO 1,:IYO 
l)il111.io11 f';i.c:1.01 f(J 10 '.W 

M 1\ N(:;\ N !':Sr. S\-VhO!IJH 1111;/kf. 
., 7 ,()80 7,800 -1 2 _')()() 

Dilut1011 !-'.,ct.or I l I 

Mf':H("l'l!Y SV\17471,\ 111g/lq_; 0 '..! 0.059.1 0 077J 0 04 \)J 

l)ilution 1-'acl.or ·1 1 1 

MOLYIJDCNlfl'.,.t SWG0I0B mg/kg 5 < 20 l.4J s::-W 

J';ICKCI. SWGO I 013 mg/kg 5 43.0 67 :, 11 l 

POTASSIUtvl SW60J()B mg/kg 500 l 78J !JS.I 496J 
SELENIUM SW60!0B mg/kg ,'j 5 8J 5.6J 8.5J 
SILVEn SW6UJ0U mg/kg 5 0 52J 0.39.J 0.52.J 
SODIUM SW6010B mg/kg 500 64 IJ 65.9J <2000 

THALLIUM SW60!08 mg/kg 10 0 96J LIJ 0.72J 
VANADIUM SW60JOR mg/kg 5 26 6 l 4 .9.J 270 
ZINC SW6010B mg/kg 2 76.4 67 .0 112 

l'QL: Pracl ,cal Quantitation Limil. l'vtDL: Method Detection Limit. CHOL: Contra.:! Required Detection Limit 

"-": Analysis is not required. N.D : Nol. l:>d.ccted or less lhan the pr,3ctical quantitation limit. 
J: !1cpo1ted between PQL and MOL. 

Listed Dilnr.ion f,.ctors (Df) ar-, ,·elative lo the method default OF. All unlisted DFs arc 1.0 

CAOHS HAP No 11131 NFl:SC Approved since 11/01/9" 

m--., tt·:•b~1 eel, , . I 

~-
I a 

Laborato y DHec:l.01 
Applied P &. Cl, L0-Go1~ttorv 

Cl-fl894 1)027 N 03-:165 I Q 



• • • 
Chain Of Custody 

PROJ NO, fROJl:CT NA~!l: 

I :::,_ 1..vc...l 843812 EMAC-Hunters Point: Regional Bedrock, Sites J[Jj& 3 COOLER COC#: 1031 

Source I TEMPER.\ TURE: 
Lab: APCL 

Purchase Order No: j__orj_ iH.-\ W Conr•i:1 ~•me and Phone .,·umber) Suman Sharma (925) 288-2332 Cooler: 

I 
Courier Company: 

Ship Date: L I 1n In--:: 
't1mt of Sampieri a-.s l.£..s Courier No: ue ~ - I 1-. -

ice, NaOH/Zn ~ 

Aqueous Preservative ice, HN03 Acetate Check if '£ Aqueous Container lx0.5L PE lx0.5L PE Aqueous (A) MS/l\.1SD 
Solid Preservative ice ice 

(requires COMMENTS 
Solid Container 8 oz Jar 8 oz jar Solid (S) 

Metals-Total ICP Acid Soluble double ct') Sample Sample Date Sample (EPA 6010B/,4,tA/ Sulfide (SW9030B, MATRIX volume) 
ID mm/dd/yy Time 7470A, SW-846) SW.846) 

'cmperature Blank ~ ~ A One 40 mL in each cooler 

Q.°'~o2...CH l_j,-0- 7 11 61tolo~ o~:~o 1--""" ~ s/~Jri p,..,,... It-. {),i(),,.,..,,yj~'t;.__ 

Q(.(. (D? c..H '~ - 2-12-
I ' I 0"'? ::,- I 

I 

,Q_~ ~0'2..t" H- 11 ? - "2.1 ~ 
I 

09,~-.:2_ 

6<.6 ~O 2. CH J L.{~--Z.I Lt 0 CJ 4-TI 

J<..G(_<:.02. c1-1 n~-~ ~ rJCf (i_..:J I / 

{<... ~ SD,:) C. 'rt (-, o - ZU-, oq4--r- " 
V 
~ ' -

R..P.i S,Df;), .C:::.<: 0(--'21::}-~ oe, s.-o ~ 

12.._~ (.o ?_s.s 10 o -z..ist /00 0 

Q 8 So2. ~ C 3 t..-- 2..IC! IOoc..,-

IZ.B So 2.. s..s A ~ - 221: /00)? / '- --
a._0i (oz. ~ l 2..c, - 22-( ........_,/ 101~-

,, 
V -yr '- .,./' 

T 

~ ) 

,1Jnqul1Md by: (Slgn1tur,) I Date / Time JRtcelved by: (Slgn,ture) Rellnqul1hed by: (Slgn,ture) 01te I Time Received by: (Slgn,ture) 

~~ G/10/0.3/1.( · 

llr1qul1h1d by: (Slgr1,tvre) I 01te / Timt j R1celved bv: IS/an1tureJ. .. -·- R1llnqul1htd by: (SlgnllUrt) D1tt / Tlmt I RtCtlvtd by: (S(gn,turo) 

/l#/as lw--? · .--c - ~ i I 
llnQul1hod by; (Slgn,turt) I Oat• / T1m1 j Rtctlvtd by: (Slgn,ture) j Rtllnqulshtd by: (Signature) Catt / Time / Rtcttvtd by: (Signature) 



• • • 
Chain Of Custody 

PROJ NO. PROrECT!°'AME 

I I 
843812 EMAC-Hunters Point: Regional Bedrock, Sites 1(]& 3 COOLER 3,4.)(_ COC#: 1030 

Source I TEMPERATURE: 
Lab: APCL 

Purchase Order No: 
L_orj__ SHA\.\· Contact (~'arnr ind Phone ,-..·umbtr) Suman Sharma (92S) 288-2332 Cooler: 

Courier Company: 
~,me Qf Samp!H: 0~ 1s.s I u~S 

Ship Date: 6 l10/0.3 
Courier No: • r 

~ 

ice, NaOH/Zn '"I" 

Aqueous Preservative ice, HN03 Acetate Check if ~ Aqueous Container I x0.5L PE lx0.5L PE Aqueous (A) MS/MSD 
Solid Preservative ice ice (requires c.Pco1v1MENTS 

Solid Container 8 oz jar 8 oz jar Solid (S) 
Metals-Total ICP Acid Soluble 

double ~ Sample Sample Date Sample (EPA 601DB/7471AJ Sulnde (SW9030B, MATRIX volume) 
ID mm/dd/yy Time 7470A, SW-846) SW-846) 

Temperature Blank ~ ~ A One 40 mL in each cooler 

6<.BSo~GH q ;z.-2oo 6/10)03 O(l~r- V""' ,_....-
~ /'2D- "'.} ~Pc.J..v~2-4Ur'zv 

R..R ,o-, C...H '1 S - 2-0 1 ogy~ 
' I I 

RG cSo.Q Cl-1 G 6 - 2o 2 o8c;O 
J I 

62..i'.3 £0 2. CH /oo - 2,03 ~00 

12 t2-~o Z. C. H ) 2-8' - '2..cc:1- -o~_s:s-
i2.. MS02- CH )2 ~ 2.c:>~- o cio c--- f 
'P-.. A :.5o 2. r >-+-4--~ _ Z.,o~ oc:::i1-0 I 
f2.A~u 2..... C ~16- Z-o~ oC,1 ,-

,Q ~ <:.o 2 CH- lU-,- 2.oR" nOr:,a:, I 

P-.8£02-c. H ;Cf - 7 oq 0"12-2-~ / ' .-

P-G &02.CH 2..2- 2.1 £> '-, y oqz.~ '-J/' ~ \_ / "\ / 

l-1~ ~ Pu.s; k. 0?'1 ~~ s--cl~ ~},,.__ Cl'y'"\ ~-d. ~~}'clJL 
/ 

~tllnqulsn,d by: (Slgn,ture) 1 Rectlvtd by: (Slgrwurt) Retlnqulshed by: ( Sign, lure) Oate I Time Received by: (Slgn,rure) 

ltllnqulshed by: (Signarure) I Rellnqul1hed by: (Signature) Oate I Time Received by: (Slr;narure) 

!ellnqul1hed by: (Sign,rure) Oate I Tlme Received by: (Slr;n,rure) i Relinquished by: (Sign,rure) Oate / Time Received by: (Slgnarure) 
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Applied Physics & Chemistry Laboratory 

A PCL 

June 17, 2003 

Shaw E & 1 

Attention: Suman Sharma 

4005 Port Chicago Highway 

Concord, CA 94520-1120 

Dear Suman, 

Jl760 Magnolia Ave. Chino CA 91710 

Tel. (909) 1>90-Jlllll Fax (909) 1>90-14911 

This package contains samples in our Service JD 03-3312 and your project 843812 EMAC Hunters 

Point. 

Enclosed please find: 

( 1) Original report. 

(2) Oringinal Chain of Custody . 

(3) One original and one compact disk of Level C Data Package Deliverable. 

(4) One Diskette containing EDD Deliverable. 

lf anything is missing or you have any questions, please feel free to contact me. 

R~pe;;JI;tlleo 
Regina I<irako~l 

Associate QA/QC Director 

Applied P & Ch Laboratory 
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Applied P & Cl1 Laboratory 
13760 Magnolia Avr,. Chino CA 91710 

:fe\: (909) :0,90-1826 Fax: (909) 590-1196 
~ u >rn I tteo to: 
Shaw C & I 
AltenlJOn. Suman Sharma 
400~> Pott. Cl1icag,o Highway 
Concord CA 94,120-1120 
Tri (925)288-9898 Fax: (925)827-5927 

AP __ CL Analytical Report 
Service ID# 801-033312 Received: 05/20/03 
Collected by: Extracted: N/ A 
Collected on: 05/19/03 Tested: 05/20-06/02/0:J 

Reported 06/04/03 
Sample Description: Soil and Water 
Project Description: 8H812 EMAC Hunters Point 

Analysis of Water and Soil Samples 

I . Analysis of Water Samples 

Analysis Result 

Component Ana.lyzcd Method Unit PQL RBS03EB1-334 
03-03312-1 

SULFIDE, ACID SOLUBLE 9030B m~/L 10 <10 

METALS, TOTAi. 

D1lut1on Fa.ctor 
ALUMINUM SW6010B ,,g/L 200 58.IJ 

ANTIMONY SW60JOIJ ,,g/L 6 <6 

,\RSENIC SW60JOR µg/L 50 < 50 

BARIUl'vl SW6010!3 µg/L 100 1.4.l 
ncRYLLlUM SW60IOI3 µg/L 4 <4 

CADMIUM SW60JOR ,,g/L 5 <5 

CALCJl!M SW60JOI3 ,,g/L ~00 171J 

CHROJ\f!UM SWGOJOR µg/L 10 4 2J 

COilJ\LT SW60IOI3 µg/L ]0 < JO 

COPPER S\V60JOR µg/L JO <10 

lllON SW60JOl.l ,,g/L JOO 26.0J 
LEAD SW6010R µg/L JO < 10 

MAGNESlUM SWfiOIOB ,,g/L 500 1691 
MANGANESE SW6010B µg/L 10 2.5J 
MERCURY SW7470A ,,g/L 0.2 O. l2J 
l'vJOLYBDF.NUM SW6Ci!Ol:I µg/L 50 < 50 

NICl<EL SW60JOB µg/L 20 3.1J 
POTASSIUM SW60JOB µg/L 500 122) 
SELEN!l!M S\V60JOU µr,/L 20 44) 
SILVER SW60lOB ,,g/L 10 I.OJ 
SODIUM SW60108 µg/L 500 <500 
THALLIUM SW60IOB ,,s/L JO 2.2) 
VANADIUM SW60100 µg/L 50 0.82) 
ZINC SW60JUl3 µg/L 20 f,.5J 

1I Analysis of Soil Samples 
=--=-==--

Analysis Result 
Component A 11a.lyzed Method U111t PQL llBS03SS002-318 RBS03SSOI0-324 Rl3S03SS022-J29 RBS03SS038--322 

03-03312-2 03-033) 2-.l 03-033]2-4 03--033 J 2 5 
----····----

M(!ISTURE ASTM-D2216 %Moisture 0.5 2.~ 5.7 49 1.7 
SULFIDE. ACII) SOLUBLE !JOJOU mg/kg 100 < JOO < 110 < 110 < 100 

(ADHS Fl 1\P No - 1431 Nl"-ESC Approved since 11/01/94 CI-0/l94 D02"/ l'{ 03- 3312 Q Par,e: I of~ 



___fumlied P & Ch Laboratory 
13760 Magnolia Ave. Chino CA 91710 

Tel: (909) 590-l8Z8 Fax: (909) !'>90-1498 
APCL A~alytical Report • 

Analysis Result 
Cornpon,;nt Analyzed Melliod Unit PQ L RRSOJSS002-318 RBS03SSOI 0-324 RBS03SS022-J29 l-lllS03SS038 322 

METALS, TOTAL 

Dilution Factor 

ALUMINUM 
ANTIMONY 
/dlSENIC 
fJAnilll\1 
BERYLLIUM 
C.>\DMllJM 
CALCIUM 
CH ROt-.lJlJM 
COBALT 
COPPER 
Diln tion Factor 
IRON 
Dilu lion Fav:lo1 
LEAD 
MAGNE:SIUM 
Dilu t1on f;,(l.,jr 

MANGANESE 
Dilution Factor 

MERCURY 
MOLYBDENUM 
N!Cl<EL 
Dilu t.ion Vactor 

POTASSIUM 
Oilnt.io11 faclo1 

SELENJUM 
SILV!::R 
Dilutiou F:.ctc,r 

SODIUM 
Dil11 ta-.n F:l(to, 

THALLllll\l 
VANADIUtvt 
ZINC 

SW6010B mg/kg 50 
SW6010B mg/kg JO 
SWGOIOB mg/kg 10 
SW60JOB mg/kg JO 
SW60JUO mg/kg 0.5 
SW6010B mg/kg 0.5 

SW60J0B mg/kg 100 
SW60I0R mg/kg 5 

SW6010B mg/kg 5 

SW60J0B mg/kg 5 

SW60I0B mg/kg JO 

SWG0J0B mg/kg 
SW6010B mg/kg 50 

SWbOJOB mg/kg 2 

SW7471A mg/kg 0.2 
SW60I0I3 mg/kg 5 
SW60\0R mg/kr, 5 

SW60J0B mg/kg 500 

SWG0108 mg/kg 5 

SWliOIOIJ mg/kg 5 

SW60JOB mg/kg 500 

SW60IOB mg/kg IO 

SW60IOI3 mg/kg 5 

SW60108 mg/kg 2 

03-03312-2 03-03312-3 03-03312-·I 03-033]2-:i 

I 

10,700 
<10 

19 7 
1,160 
< 0.51 

0.32J 
1,260 
19 I 
30.3 
269 

JO 
8f>,100 

I 

52.0 
2,560 

20 
22,100 

I 
0.27 
< 5.1 

IOI 
10 

l ,200J 
l 

9.2 
2.6J 

10 
< 5100 

< 10 

%.4 
146 

l 

15,300 
< I J 

9 2J 
692 

< 0.53 
0.16J 
3,580 
34_3 
30.0 
153 
10 

76,400 
I 

71.3 
6,310 

10 

9,040 
I 

0.14J 
< S.3 

62.3 
10 

1,7 IOJ 
I 

3 2J 
1-2] 

10 

< 5300 

I 
< I_I 

156 
140 

l 

7,780 
< 11 

10-4.1 
638 

0.093J 
1,000 
21.6 
12.8 
97_5 

10 

59,600 
I 

<17.6 
1,360 

10 

5,990 
I 

0.099] 
< 5_3 

'19.4 
IO 

1,470] 
J 

3.3] 
0 6f,J 

10 

< 5300 

I 

< 11 

69.2 
56.8 

Analysis Result 

I 
1)40 

< 10 

3.2.1 
17:3 

0.13J 
0.10.J 
7fiG 
2.7J 
1-9J 
32.2 

10 
4,,340 

I 

:i.:-i 
385 
10 

2,010 
J 

O.lOJ 
·( 5.1 

14 .6 
JO 

I l9J 
l 

l.4J 
0 29.l 

10 
< 5100 

< IO 

90 
I 2.5 

• 

Conq.>01wnl ,\ na]_yzed Method Unit PQL RBS03SS039-323 RBS03SS043-326 RBS03SS052-330 RBS03SSOG0-332 

MOISTURE ASTM-D2216 %Moisture 0.5 
SULFIDE. ACID SOLUALE 903013 mg/kg 100 

CAl)HS El AP No 1411 NH-SC Approved since I 1/01/94 

03-03312-6 03-03312-7 03-03312-8 03-03312-9 

89 
< I JO 

6.9 
< 110 

I. 7 
< 100 

Cl-0894 [)027 N OJ-:lJ I 2 q 

:u 
< 100 

• 



AI>~lied p & Ch Laboratory 
13760 Magnolia Ave . Chino CA 91710 APCL Analytic~} Report • Tel: (909) 590-1828 Fax: (909) 590-1498 

Analysis Result 

Component Analyzed Mf'.thod lJ11it PQL RBSOJSS039-3:l3 RBS03SSO-t3- 326 RBS03SS05 2-330 R I3S03SS060-332 

03-0:!312-6 03-03312-7 03-03312-B 03-03312-9 

METALS, TOTAL 

Dillllion factor J I J J 

ALUMINUM SW6010B mg/kg 50 J,1,200 15,700 5,260 8,880 

ANTIMONY SW6010D mg/kg IO <: 11 < 11 < 10 <.IO 

ARSENIC SW60l0Il mg/kg 10 6.2.1 9. IJ 5.6J 9 2.J 

BARIUM SW60100 mg/kg 10 507 970 539 1,010 

BERYLLIUM SW60JOB mg/kg 0 !) < 0.55 < 0.54 < 0.51 < 0.52 

CADMIUM SW6010B mg/kg 0.5 013J 0.28] 0.14J 0 38J 

CALCIUM SW6010B mg/kg JOO 3, 1:30 2,390 804 1,550 

CHROMIUM SW60JOB mg/kg 5 34.7 34.2 I 2.8 20.4 

COBALT SW60JOD mg/kg 5 n.9 26.6 9.8 19.6 

COPPER SW60JOB mg/kg 5 106 170 87.4 158 

Dilt1 tion Factor JO 10 10 JO 

IRON SW6010B mg/kg JO 64,600 77,100 35,700 61,800 

Dih1lion FactoT J 1 I l 

LEAD SWfiOIOB mg/kg 71.U 66.2 29 I 50.4 

MAGNESIUM SW60IDB mg/kg ~,O 5,080 4,760 927 2,170 

Dil11L1on F.1ctor JO 10 10 JO 

MANGAN CSE .SW60IOU mg/kg 2 5,410 10,100 5,530 l J ,300 

Dil11tion Factor I ) I I 

MERCURY SW7471A mg/kg 0.2 0 11.J 0.13J 0.097J 0 28 

MOLYBDENUM SW6010R mg/kg 5 < 5.5 < 5.4 < 5 I < 5.2 

• NICI<EL SW60JOB mg/kg 5 :>04 63.9 23.7 68.2 

Dilution Factor 10 IO IO JO 

POTASSIUM SW60JOB mg/kg 500 1,310J 1,81 OJ 944.J I ,OGOJ 
Dilution Factor l 1 1 

SELENIUM SWfiOJOll mg/kg 
, 3.5J 2.7J 2.6J 6.4 J 

SILVER SWCO!OR mg/kg 5 0.55J lOJ 0.66.J 1 4J 
Dilution Factor 10 JO JO JO 

SODIUl\·l S\i\160JOH mg/kg 500 < 5500 < 5400 < 5100 < 5200 

Dilt1 tion ract.or 1 I 

THALLIUM SW6010A mg/kg 10 < ]I < 11 < IO < to 
VANADIUM SW60I08 mg/kg 5 112 125 40.0 86.7 
ZINC SW60JOO mg/kg 2 104 117 42.3 113 

Analysis Result 
Component Analyzed Method Unit PQL RBSOJSS062-3I9 RBS03SS063-320 RBS03SS072-325 RBSOJSS074-327 

03-03312- l 0 03-03312-ll 03-03312 12 03-03312-13 

MOISTURE ASTM-02216 %Moistnre 0.5 5.7 6.8 4 7 11.2 
SUJ,FJDE. ACJD SOLUBI,E 9030B mg/l<g JOO < IIO < 110 < JOO < 110 

• 
(ADHS EI AP No 1431 NF ES( /\pproved since 11 /0 I /94 Cl-0894 D027 N 03-331 2 Q 



Armlied P & Ch Laboratory 
13760 Magnolia Ave. Chino CA 91710 APCL Analytical Report •--Tel: (909) 590-1828 F .. x, (909} 590-1496 ·-

Analysis Result 
Component Analyzed Method Unit PQL R8S0JSS062-3 I 9 R BS0.'3SSOGJ- 320 RBS0JSS072-325 RBS03SS074-J27 

03-0.3312-10 03-03312-11 03-033)2-12 03-03312- 13 
-----------~---·-

M£TALS, TOTAL 

Dilul1on Factor I I I 1 
ALUMJNU:t-1 SW60JOB mg/kg 50 16,800 14,500 16,300 13,300 
ANTIMONY SW60IOD mg/kg JO < l l < ,·1 <10 < l I 

ARSENIC S\-\160108 mg/kg JO 8.0J 7.7J IO 7 7 3J 
I3ARIIJM SWGOJOB mg/kg 10 495 430 l ,.J20 480 
BERYLLIUM SW60IOD mg/kg 0.5 < 0 53 -< 0.54 <0.52 <0.56 

CADMIUM SW6010B mg/kg 0.5 0.098] · 0 010J 0.45] 0 062.l 
CALCIUM SW60IOB mg/kg 100 3,190 3,610 2,690 2,340 
CHROMIUM SW60108 mg/kg 5 37.4 38.2 344 28.8 
COBAI;r SW60IOB mg/kg 5 26.7 216 27.8 24.1 
COPPER SW60JOB mg/kg 5 11 I 93.6 162 107 
Dilution Facto, IO 10 10 10 
IRON SW6010B mg/kg JO 63,000 71,300 88,500 61,100 
Dilut.ion F.1.ctor I I l 

LEAD SW60JOD mg/kg 1 93 7 77.6 71.6 50 2 
MAGNESIUM SW60JOB mg/kg 50 f",,090 5,090 5,560 5,150 
Dilu lion Factor 10 10 10 10 
MANGAN ES£ SW601013 mg/kg 2 8,070 8,490 11,100 5,570 
Dilu t1011 Factor 1 l I I 
MERCURY SW747JA mg/kg 0.2 0.20] 0.15] 0.1 lJ O. IOJ 
MOLYBDENUM SW60IOB mg/ki; 5 -: 5.3 < 5.4 < 5.2 .::: 5 6 • NICE EL SWGOJOD mg/kg s 69.6 56.3 61.8 45.-1 
Dilution F;i.ctor JO JO JO 10 
POT,'\SSlllM SW60JOO mg/kg 500 l ,250J I, I !OJ 2,020J 1,280.l 
Dilution F.,clor I I I I 

SELENIUM SW60IOB mg/kg 5 3.8J 2.6J :3.6J 1.8.l 
SILVEH. S\•\/6010B mg/kr; 5 0.88] 0 81J l.5J 0.41.J 
Dilutw11 1-',1.ctor JO JO 10 10 
SODIUM SVv'60J08 mg/kg [,00 < 5300 < 5400 < 5W0 < :,600 

Dilution Facto, I I 

THALLIUM SW60l08 mg/kg 10 < 11 < II <10 < 11 

VANADIUM SW6010B mg/kg 5 128 123 148 134 
ZINC SW60JOB mg/kg 2 135 112 126 106 

Analysis Result 
Component Analyzed Method Unit PQL R.BS03SS094-321 RDS03SS I 34-328 RBS03SS l '18-331 

03-03312-14 03-03312-15 03 03312-16 
----· 

MOISTURE ASTM-D2216 %Moisture 0.5 6.0 ;3 0 4.4 
SULFIDE, ACID SOLUBLE 9030B mg/kg 100 < 110 < 100 < 100 

• 
(ADHS HAP No. 1431 Nf-ESC Approved since I 1/01/9'1 Ct-D894D0~7 NoJ-3::112q 
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• 

• 

Applied p & Ch Laboratory 
13760 Magnolia Ave. Chino CA 91710 

Tel: (909) 590-1828 Fax: (909) 590-1498 
APCL Analytical Report 

Analysis Result 
Coinpon..:nt An;,.lyzed Method Unil PQL Rl3SU3SSO\M-321 RBS03SSl34-328 RBS03SSl'18-3:31 

03-03312- l 1 0.1-ll33 l 2-15 03-0.3312-16 

MF.:.TALS, TOTAi, 

Dilulion Factor I I I 
J\LUMJNUM SW60J0B mg/kg 50 16,000 4,200 3,780 
ANTIMONY SW60JOB mg/kg IO < 11 < JO <10 
ARSENIC SW6010B mg/kg IO 7.SJ 5.0J 3 2J 
HARIU M SW6010B mg/kg 10 552 :MI 381 
BERYLLIUM SW6010B mg/kg 0.5 <0.53 <0.52 < 0.52 
CADMIUM SW6DI0B mg/kg 0.5 0 I9J 0.12J 0.15J 
CALCIUM SW6010B mg/kg 100 3,790 1,240 1,560 
CHROMlllM SW6010B mg/kg 5 38.3 16 I 9.0 
GODA LT SW60l0B mg/kg .5 24 2 114 5.5 
COPPER SW6010B mg/kg 5 114 77.2 38.6 
Dilution Facto1 JO 10 10 
!RON SW6010B mg/kg IO 58,500 29,S00 20,100 
Dilution Factor I 1 I 
LEAD SW60!0B mg/kg I 71.9 26.2 JO 8 
MJ\CN GSIUM SW60108 mg/kg 50 6,300 1,550 1,000 
Dilution Factor 10 JO JO 
MANGANESE SW60l0B mg/kg 2 8,350 6,470 2,000 
Oilu tion Fae tor 1 I l 
MERCURY SW60!0B mg/kg 0.2 0 I 4J 0 079J O.l6J 
MOLYBDENUM SW6010B mg/kg 5 < 5 3 <. 5. 2 < 5.2 
NICJ<EL SW60I0l3 mg/kg 5 71.7 34 9 13.6 
Dilution Factor IO JO IO 
POTASSIUM SW60IOB mg/kg :.DO I ,280J 6I5.J 800] 
JJilulion Factor l I I 
SELENIUM SW6010B mg/kg 5 2.7J 2.7J I.OJ 
SILVETI SW60IOB mg/kg 5 1.lJ 0.65] 0. 12J 
Dilution Factor 10 10 to 
~ODJUM SW6010B mg/kg .'i00 < 5300 < 5200 < 5200 
.Dilution Factor I l I 
THALLIUM SW6010B mg/kg 10 < 11 < 10 < JO 
VANADIUM SW60J0B mg/kg 5 137 45 6 20 1 
ZINC SW60I0B mg/kg 2 139 55.5 62.3 

PQL: P1actical Quanlilalion Lim.it. MDL: Method Detection Lim.it. CRDL: Contract Required Dclcction Lin,it 
N.D.: Nnl Detccl,ed 01· less lhan·the practical quanlitation lirrut. 
J: Reported between PQL and MDL. 

"-": Analysis is not required. 

f All 1·es11lts are reported on dry basis for soil samples. 
Listed Dilution Factors (OF) are relative to the method default OF. All unlisted DFs are l.0 

CADHS [LAP No· 1431 NrESC Approved since 11/01/94 

1e(tfftf~ubm · 
D~u~~ 
Laboratory Director 
Applied P & Ch Laboratory 

Cl U891 0027 N 0:\-3312 Q 



• • • 
Chain Of Custody .-----,------------------------. PROJ ~O. PROJECT SAME 

843812 COOLER COC#: 1021 EMAC-Hunters Point: Regional Bedrock, Sites 1, 2 & 3 
Source 1 TEMPERATURE: 4,1{., I Lab: APCL 

SHAW Contact (Sam, and Phon• Sumbcr) 

I ~·•m• or Sampler: 

Sample 
ID 

~elln(lul1tied by: (Slgn~ture) 

~~ 
lel,nqul1hed by: (Slgn•ture) 

lellnqulshed by: (Slgnatwe) 

Purchase Order No: 
Suman Sharma (925) 288-2332 

Aqueous Preservative 

Aqueous Cootaiocr 

Solid Preservative 

Solid Container 

Sample Date Sample 
mm/dd/yy Time 

I Received by: (Signature) 

(Slpnature) 

Cate I Time (Signature} 

Courier Company: 

Courier No: 

ice, NaOH/Zn 

ice, HN03 Aceute 

IxO.SL PE lxO.SL PE 
ice ice 

8 oz jar 8 oz jar 
Metals-Total ICP Acid Soluble 

(EPA 6010Bn471A/ Sulfide (SW9030B, 
7470A, SW-846) SW-846) 

1 Relinciu11nad by: (Signature) 

I Relln(lultt>ad by: (S!pnllure) 

·\ Relinquished by: (Slgn,ture) 
! 

_j_ of j_ ues Cooler: 

& ll~ lo..3. Ship Date: 
J ' 

Check if 
Aqueous (A) MS/MSD 

(requires 
Solid (S) 

double 
COMMENTS 

:rvlATRIX volume) 

A One 40 mL in each cooler 

G, 

Received by: (Signature) 

Otte I Tim, Received by: (Slgn11uro) 

Date / Time Aaeelved by; /S/gnaturt) 



• • 
Chain Of Custody r-------+---------------------------PRO PROJECT NAME 

843812 EMAC-Hunters Point: Regional Bedrock, Sites 1, 2 & 3 

SHAW Con1ac1 (Nam, and Phon• Number) 

I :>am< er S&rnplrr: 

Sample 
ID 

,Temperature Blank 

13!- 3 

Rollnq1.Jl1hed by: (Slgnall.Jrt) 

~~c:S~ 
Aollnqul1hed by: /Slgnsrurt) 

Rellnqulihed by: /Signature/ 

I 

I 

Source 1 

Suman Sharma (925) 288-2332 

Aqueous Preservative 

Aqueous Container 

Solid Preservative 

Solid Container 

Sample Date Sample 
mm/dd/yy Time 

-

Oato / Time Rocelved Dy: (Slgnltur•J 

ice, HNO3 

lx0.5L PE 

ice 

S 01 jar 
Metals-Total ICP 

(EPA 6010B/7471A/ 
7470A, SW-846) 

\.,"'" 

----
Rellnqul■ hOd by: 

S/ 19 ~°c-J,, . ~. --...,.. 
Oate / Tlme Recalved by: (Slgn•ture) I Rellnqu l ■hod by: 

Cate / Time Recelvtd by: (S/gn•tureJ RellnqulIlled by: 

C O OLER 
TEMPERATURE: 
Purchase Order No: 

Courier Company: 

Courier No: 

ice, NaOH/Zn 
Acemc 

I~0.5L PE 

ice 
8 02 jar 

Acid Soluble 
Sulfide (SW9030B, 

SW-846) 

{Signature/ 

utS 
~ 

Aqueous (A) 

Solid (Sl 

MATRIX 

A 

s 

A-
0111 I Time 

Check if 
MS/MSD 
(requires 

double 
volume) 

(Signature) 

sf .z,1~ ffl 
Rectlvea by: 

(Sl(lnarur~) 

I 
Oa1e / Time Received by: {Slgn1111re) 

(Slgnatufi!) I Cale / Tlmt Received by: /Signature/ 

• 
coc #: 1022 

Lab: APCL 

Cooler: 

Ship Date: 

l_or_-_{ 

>-)11/0 s 

COMMENTS 

One 40 mL in each cooler 
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• 

• 

qp Applied Physics & Chemistry Laboratory 

APCL 

June 17, 200:! 

Shaw E & l 

Attention: Suman Sharma 

4005 Port Chicago Highway 

Concord, CA 94520-1120 

Dear Suman, 

13780 Magnolia Av-,. Chino CA Dl710 

T.,I. (909) 1190-l8l8 Fl!UC (908) 1190...H98 

This package co11tains samples in our Service ID 03-3311 and your project 843812 EMAC Hunters 

Point. 

Enclosed please find: 

( 1) Original report . 

(2) Oringinal Chain of Custody. 

(3) One original and one compact disk of Level C Data Package Deliverable. 

( 4) One Diskette contai11ing EDD Deliverable. 

Jf anything is missing or you have any questions, please feel free to contact me. 

Respectfully submitted, 

Re~~ 
Associate QA/QC Director 

Applied P & Ch Laboratory 



Ai;mlicct P & Ch Laboratory 

• 13760 Magnolia Ave . Chino CA 91710 APCL Analytical Report 
Tel: (909) 590-1828 Fax: (909) 590-149~ 

Submitted to Service ID#: 801-033311 Received: 05/20/0.1 
Shaw E & I Collected by Extracted N/A 
Attention· Suman Sharma Collected on: 05/19/03 Tested: 05/21-06/02/03 
4005 Port Chi<:ago Highway Reported: 06/01/03 
Concord CA 94520-1120 Sample Description: Rock from Region;d Bedrock S1t.e 1,2,3 
Tel: (925)288-9898 Fax. (925)827-5927 Project Description: 8438 I 2 EMAC Hunters Point 

Analysis of Rock Sa1nples 
. ---- ··--·---·-------..: 

Analysis Resnll 

Componcnl Analyzed Method Unil PQL RBS03BA088-.31 I RBS03BA 109-304 RBS03BA I 13-305 l-lBS038A 114-JOI; 

03-03311-1 03-0.DI l-2 03-03311-3 03-0'Bll-4 
~--~---

SUU'lDE, ,\CID SOLUBLE ' 90308 mg/kg JOO <100 < 100 < 100 < 100 

METALS, TOTAL 

Dilution Fac:lor JO 10 JO 20 
ALUMINUM SW60JOIJ mg/kg 50 21,800 19,400 32,500 35,600 
Dilu lion Factor 
ANTIMONY SW6010B mg/kg JO < 10 < IO < JO < 11) 

AH.SEN IC SW6010B mg/leg 10 19.9 l.3J <10 < IO 

BARIUM SW6010B mg/kg 10 407 628 705 7,17 

BERYLLIUM SW60I0B mg/kg 0.5 < o .. ~ < 0.5 < 0.5 < 0 ~) 

CADMIUM SW60J0B mg/kg 0.5 <0.5 0.0lGJ < I)_!', < O.J 

CALClUM SW6010D mg/kg JOO 965 l, 160 1,400 2,040 
CHROMIUM SW6010B mg/kg 5 47.3 36.3 38 l :no 
COBALT SW60J0B mg/kg 5 31.7 45 2 74.4 60 g • COPPER SW6010U mg/kg 5 159 ll9 157 17-1 
Dilution f;ict.nr 10 10 J(l ~() 

IRON SW60I0B mg/kg JO 78,700 63,400 86,300 IOJ,000 

TJilution Faclor I l I I 

LEAD SW60I0J3 mg/kg I 21.0 g_3 11.7 18 :2 
MAGNESIUM SW6010D mg/kg 50 1,950 J,5'10 8,060 l 1,900 
Oilnt.ion L,cl<:>r I 0 10 10 20 
MA i\; GA N ESE SW6010R mg/kg 2 7,000 7,400 8,1 IO 9,010 
Dilu1.wn Factor l I l I 

MERCURY SW7471A mg/kg 0.2 0.16J 0.081J 0.073J 0.043.l 
MOLYBDENU!vl SW60I08 mg/kg 5 <5 < 5 < 5 <5 

NICKEi. SW60I08 mg/kg 5 65.5 65.0 103 103 
Dilution Factor 10 IO JO 20 
POTASSIUM SW6010B mg/kg 500 853J 61 ~)J 763J 617J 
Dilution f'aclor I I I 
SELENIUM SW6010B mg/kg 5 19J 3.8.l :1.sJ < 5 

SILVER SW60IUB mg/kg 5 l.2J I .'2J l.6J J IJ 
Oilnl1on Facto, J() 10 JO 20 
50 fJI IJ i\l SW6Ul0!1 mg/kg 500 < 500t) < :,ooo < 5000 < 10000 

Di!11 lio11 Factur 
THALLIUM SW6010ll mg/kg 10 < 10 < 10 <10 < 10 
VANADIUM SW60108 mg/kg 5 332 254 339 :35f, 
ZINC SW6010B mg/kg 2 36.0 1<17 16\) 166 

• 
U\DIIS [LAP N0 · 1431 NITS( Approved since 11/01/91 Ci-0894 0027 H uJ :n 1 1 q 



Armlied P & Ch Laboratorx 
13760 Magnolia Ave. Chino CA 91710 APCL Analytical Report • Tel: (909) 590--18:ZS Fax: (909) 590--1498 ·-

An,dysis Result 
Component Analyzed Method Unit PQL RBS0JBA J 19-JW RBSoJBA I IY-:110 HBS0.1BAI3G-3l3 RBS0JBA 143-316 

O.J-03311-5 03-03311-6 03-0331 I- 7 O:l-03.Jl 1-8 

SULFIDE, ACID SOLUBLE 903013 mg/kg JOO < 100 < 100 < JOO < JOO 

METALS, TOTAL 

Dilu Lion Fa.ctor JO 10 10 JO 
ALUMINUM SW60108 mg/kg 50 21,500 20,200 IG,900 28,600 
Dilution Factor 
ANTIMONY SW60l013 mg/kg JO < 10 <10 < I 0 <10 

ARSENIC SW6010B mg/kg 10 7 2J 6.8J 4 ]J 20.0 
DAIUUM SW60JOB mg/kg JO 5G5 543 296 396 
BERYLLIUM SW6010B mg/kg 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

CADMIUM SW6010B mg/kg 0.5 < 0.5 < 0.5 < O.S < 0.5 

CALCIUM SW60JOl3 mg/kg 100 1,380 1,170 I, 120 1,250 

CHROMIUJ\-1 SW60JOB mg/kg 5 69.6 77.l :30.8 65.l 

COBALT SW60JOI3 mg/kg 5 35. l 37.0 44 5 53.4 

COPPER SW60JOB mg/kg 5 173 169 257 173 

Dilution Factor JO JO 10 JO 

IRON SW6010B mg/kg JO 84,900 70,600 87,200 86,900 
Dilution Factor J l 1 J 

LEAD SW6010B mg/kg 13.8 12 9 ·,:>-t.l 23.9 

MAGNESIUM SW60l08 mg/kg 50 3,290 3,030 :!,380 2,970 
Dilution Fa.ct.oi- 10 JO 10 10 

MANGANESE SW601013 mg/kg 2 4,650 ,1,860 5,320 6,220 
Dilu Lion f;i.clor J l I I • MERCURY SW747JA mg/kg 0.2 0 21 0 16] 0.21 0 l9J 
MOLYBDENUM SW60108 mg/kg 5 <~ <:, < s <5 

NICKEL SW6010B mg/kg 5 59.3 594 53 0 6~l.2 
Dilution f;i.cl.or JO 10 10 JO 
POTASSIUM SW6010B mg/kg 500 917.J 756J 902J J ,200J 
Dilution Factor I I 

SELENIUM SW6010B mg/kg :, < !j 2 OJ < 5 0.36J 

SILVER SWfiOlOfl mg/kg ~, 0.71J 078] lJ 60J 0 61.l 
Oilu Lion Fa.c lor JO J(J 10 10 
SODIUJ\f SW6010B mg/kg 500 < 5000 < :,ooo < 5000 < :,ooo 
Oilu tion fa.ctor I I I 

THALLIUM SW60J08 mg/kg 10 < IO < JO < 10 < IO 

VANADIUM SW6010B mg/kg 5 270 225 133 156 
ZINC SW60108 mg/kg 2 130 76.7 ,,s.6 68.0 

Analysis Result 

Component Ana}j·zed Method Unit PQL Rl:lS03CH002-J00 fl8S03CH002-'.l01 R BS03CII0J9-302 Hl:3S03CH042-307 

03-03311-~ 03-0331 l· JO 03-03311-ll 03-0.1311-12 
-~·--~·-·· ------~ 
SULFIDE, ACID SOLUBLE 90308 mg/kg 100 < JOO < JOO < 100 < 100 

• 
CJ\OHS ELJ\P No 1431 Nf"ESC /\µproved since 11/01/94 



A 1ml ied P & Ch Laborator:{ 
• J3760 Magnolia Ave. Cbioo CA 91'Tl0 APCL Analytical Report 

'fel: (909) 590-1828 Fax: (909) 1'>90-1498 

Analysis Result 

Cornpone11t Analyzed Method Unit PQL HBS03CH002-300 RBS03CH002-301 RBS0JCII039-302 H.BS0JCH0-12-307 

03 03311-9 03-033 I I- I 0 03-03311-11 03-033ll-12 

METALS, TOTAL 

Dilution Factor lU IO JO 10 

ALUMINUM SW6010D mg/kg 50 4,850 f>,140 24,600 32,600 
Dilution Factor 1 I 

ANTIMONY SW6UI0R mg/kg 10 < 10 < JO <10 <10 

ARSENIC SW6010B mg/kg IO 7.SJ 16.8 31.4 34 2 

BARIUM SW60I0B mg/kg 10 238 563 487 ·116 
BERYLLIUM SW60I08 mg/kg 0.5 < 0.5 < 0.5 <0.!, < 0.5 

CADMIUM SW6010D mg/kg 0.5 0.052J O. l7J < 0.5 <: 0 . .'.l 

CALCIUM SW60I0B mg/kg IOU 22] 391 964 1,060 

CHROMIUM SW6010B mg/kg 5 10.9 11.6 56.0 64.4 

COBALT SW6010D mg/kg 5 9.3 12.6 35.7 271 

COPPER SW&OJOB mg/kg 5 61.8 119 158 139 

Dilution factor ]0 10 10 10 

IRON SW6010B mg/kg JU 19,100 41,300 81,400 73,300 
Dilutwn Factor I J J 1 

LEAD SW6010D mg/kg J 10.9 35.8 33.0 28.2 

MAGNESIUM SW6010B mg/kg 50 388 679 l ,760 2,200 
Dilution Fact.or lO IO IO 10 

MANG1\NESE SW601013 mg/kg 2 4,1:W 9,620 9,020 6,970 
Dilution Factor l l I 1 

• MERCUHY SW7471A mg/kg 0.2 0.038J 0 073J 0 37 0 31 
MOLYBDENUM SW6010I3 mg/kg 5 <. 5 < 5 <5 < s 
NICKEL SW6010B mg/kg .'i 23.2 42.8 70 1 75.0 
Dilution Factor JO JO 10 10 

POTASSIUM SWG0J0B mg/kg 500 15GJ ISU 78IJ 1, l 20J 
Dilution factor l I J l 

SELENIUM SW60IOB mg/kg 5 2.6.l 5 3 2.7J l.SJ 
SILVER SW6010B mg/kg 5 0.55.J 1.3J l2J 0 76J 
Dilution Factor JO JU 10 JO 

SODlUM SWG0lOB mg/kg 500 < 5000 < 5000 < 5000 < 5000 

Dilution factor ] I 

THALLIUM SW6010B mg/kg 10 <10 <10 < 10 <10 

VANADIUM SW60l08 mg/kg 5 36.3 70.2 158 152 
ZINC SW6010B mg/kg 2 9.0 18.9 34.8 38.7 

Analysis Result 
Component Anal_yzcd Method Unit PQL RBS03CH044-308 RBS03CH067-314 RBS03CH071-315 

03-033] 1-13 03-033]]. ]4 0303311-15 

SULFIDE, ACID SOLUBLE 9030B mg/kg 100 <100 < JOO < 100 

• 
(ADHS ELAP No 1431 NFESC Approved since 11/01/94 Cl-089~ 0027 N 03-3.111 Q Pag<:: 3 of 5 



Ai:rnlied P & Ch Laboratory 
13760 Magnolia Ave. Chino CA 91710 APCL Analytical Report • Tel: (909) :-;90-16:28 Fax: (909) 590-1496 

Analysis Resull 
Compone11t Analyzed Method Unit PQL RBS03CH044-308 RBS03CH0G7-314 RBS03CHU71-JIS 

03-03311-13 0J-03311-14 03-0331 I- Vi 

M E:TAL~;, TOTAL 

Dilution Factor JO 10 10 

ALUMINUM SW6DI0B mg/kg 50 22,000 9,190 25,800 
Dilution Faclor ] 

ANTLMONY SW60I0B mg/kg JO <10 < 10 < IO 

ARSENIC SW60I0B mg/kg 10 29.1 4.SJ 27.2 
DARI UM SW6010B - mg/kg IO 633 139 ~70 
BERYLLIUM SW60IOB mg/kg 0.5 < o_s <0.5 < O.~ 

CADMIUM SW6010B mg/kg 0.5 < 0.5 < 0.5 < 0.5 

CALCIUM SW60IOB mg/kg 100 973 837 I, IOU 
CHROMIUM SW6010B mg/kg 5 38.1 24.7 53.4 

COBALT SW60JOB mg/kg 5 19.7 17.7 39.4 
COPPER SW6010B mg/kg 5 178 188 198 
Dilution Factor JO 10 10 

IRON SW6010B mg/kg 10 77,600 92,500 86,400 
Dilution f;:i.cto1 I I I 

LEAD SW6010B mg/kg ;11d 24.7 28 l 
MAGNESJUM SW60J0B mg/kg 50 1,820 2,680 2,650 
Dilution Factor JO IO JO 

MANGANESE SW60l0B mg/kg 2 10,300 4,450 7,730 
Dilution Facto, I l I 

J\·fERCURY SW7471A mg/kg 0.2 0.26 0.031.J 0 17 J • MOLYBDENUM SW6010B mg/kg 5 <5 <5 < 5 

NICKEL SW6010B mg/kg 5 82.7 49.:J (i9 9 
Dilution Factor 10 10 JO 

POTASSIUM SWG0J0B mg/kg 500 868J 575J l, I I OJ 
Dilution Factor 1 I 

SELENIUM SW60I0l3 mg/kg 5 ,J.8J <5 2 I.I 
~:;fLVEll SWG0J0B mg/kg 5 l.2J 0 15J IH:U 
Dilu lion Fador 10 IO 10 

SODIUM SW60I0B mg/kg .500 < 5000 < 5000 < ~000 

Dilution Factor I 

THALLlUM SW6010ll mg/kg IO < IO <10 <JO 

VANADIUM SW60I08 mg/kg 5 141 90.6 141 
ZlNC SW6ol0B mg/kg 2 41.8 42.4 47.3 

Analysis Result 
Component Analyzed Method Unit PQL RBS03CH074-303 RBS03CH090-312 H RS0.3OS00J -31 7 

03-03311-16 03-0331) 17 0:l-03311-18 
~~---

SUI.FIDE, ACID SOLUBLE 90308 mg/kg JOO < 100 <100 ,. JOO 

• 
CAOIIS ELAP No: 1431 NFESC Approved since I 1/01/94 c1.os9,1 non H 03-3J11 ~ 
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• 
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Applied p & Ch Laboratoi-y_ 
13760 Magnolia Ave. Chino CA 91710 

Tel: (909) 590-1818 Fax: (909) 590-14911 
APCL Analytical 1=leport 

Analysis Rcs11lt 
Component Analyzed Method IJ111t PQL RBS03CH074-303 RBS03CH09o--:n 2 RBS03DS001-317 

030331]-16 0.3 03311-J'i 03-033] 1-18 
··--·--

META LS, TOTAL 

Dilution Factor 20 20 JO 
ALUMINUM SW60J0B mg/kg 50 22,700 18,500 14,400 
Dilution Factor J I I 
ANTIMONY SW60J0B mg/kg 10 < 10 0 31] 0.84] 
ARSENIC SW6010B rng/kg JO 9.7J 7_8.J 5.6J 
BARIUM SW6010B mg/kg JO 409 663 239 
BERYLLIUM SW60JOB mg/kg 0.5 < 0.5 <0.5 < O.~ 

CADMIIJM SW60I0B mg/kg 0.~, < o_s <0_5 < 0.5 

CALCIUM SW60IOB mg/kg 100 l, 130 1,210 1,550 
CHROMIUM SW6fll0B mg/kg 5 43_5 47_3 40.0 
COBALT SW60J0B mg/kg ' 50_3 313 28.1 ,J 

COPPER SW60J0B mg/kg .5 147 174 119 
Dilution Factor 20 20 10 

IRON SW60108 mg/kg 10 I 10,000 127,000 203,000 
Dilution f,1.ctor l I l 
LE.AD SW6010il mg/kg 21.G ;32.3 49 I 
MAGNESIUM SW60I0B mg/kg 50 2,360 2,170 1,630 
Dilu Lion Factor 20 20 10 
MANGANESE SW60101.l mg/kg 2 8,710 7,710 '1,330 
Dilu I.ion Factor l I l 

MERCURY SW7471A mg/kg 0.2 O.lOJ 0.071] 0 l7J 
MOLYBDENUM SW60J0B mg/kg 5 <5 < 5 <5 

NICKEL SW60J0R mg/kg ' ., 62.5 60_8 45.6 
Dilntiou f;,ctor ·20 20 10 
POTASSIUM SW60IOB mg/kg 500 I ,OGOJ l ,370J 1,890] 
Dilution f;,.ctor 1 I I 
SELENIUM SW60l0Il mg/kg ~) 0.35J <5 < .'i 
SILVER SWG0I0B mg/kg ~. 1. 2.1 0 90] < 5 
Dilution f,,ctor 20 20 10 
SODIUM SW6010B mg/kg .~00 < 10000 < 10000 < 5000 
Dilul.!011 Factor 1 J I 
THALLIU:M SW60\0B mg/kg \0 <10 <10 < 10 
VAN,\DIUM SW60!0B mg/kg 5 241 178 122 
ZINC SWG0JOR mg/kg 2 533 40.7 38 0 

PQL: Practical Quantilation LimiL l\-1DL: r ... lethod Detection Limit_ CRDL: Contrad Required Detection Limit 
N_fJ.: Not Detected or less than the practical quanlitation lim.iL " -": Analysis is not required_ 
J: Reported between PQL and MDL_ 
Listed Dilution Factors (DF') are reblive to the method default OF. All unlisted OFs are 1.0 

r ys:f:_ 
I 

irector 
Applied P & Ch L1bora.lory 

CAOHS ELAP No. 1431 NFESC Approved since I 1/01/94 Cl-u8St4 uon N 03-3311 q 



• • 
Chain Of Custody -----,----------------------------lOJ 1''0. PROJECT 1"AME 

843812 EMAC-Hunters Point: Regional Bedrock, Sites 1, 2 & 3 
Source 1 

!AW Contact (~am, and Phont Number} Suman Sharma (925) 288-2332 

me or Samp2u: 

Aqueous Preservative ice, HN03 

Aqueous Container lx0.5L PE 
Solid Ptcservativc ice 

Solid Container 8 oz jar 

Sample Sample Date Sample 
Metals-Total ICP 

(EPA 60J0B/7471AJ 
ID mm/dd/yy Time 7470A, SW-846) 

lnqul1htd ~y: (SlgnltU/'11) I Oate I Time I Rec• lved by: (Slgnarun) ~- Relinquished by: 

,~vv--z_ i S 1lf'f/O J I - .-
I ,m7' r r"' ,-

lnqul1had by: (Slgn11ur•) Oate I Time Received by: (Signature) RellnQul1hed by: 

i 
lnqulshed by: (Signature) Oate / Time Received by; (Slgn•tur•) I Reilnqu !shed by: 

I 

COOLER 4-l~ TEMPERATURE: 
Purchase Order No: 

Courier Company: UP.S 
Courier No: 

ice, NaOH/Zn 
Acetate Check if 

lx0.5L PE Aqueous (A) MS/l\.1SD 
ice 

(requires 
8 oz jar Solid (S) 

Acid Soluble double 

Sulfide (SW9030B, MATRIX volume) 
SW-846) 

A 

(Slgnatur~/ li-~;f~ Recel-.d by: (Signature) 

I / 

/Signature) 

I 
Date / Time Received by: (Slgn•ture/ 

(Signature) 

I 
Cate I Time Received by: (Signature/ 

• 
COC#: 1021 

Lab: APCL 

Cooler: _j_or_L 

Ship Date: ~-fl~tog, 
) 

COMI\1ENTS 

One 40 mL in each cooler 



• Chain Of Custody -----r------------------------, ROJ NO, PROJECT r,iAME 

843812 EMAC-Hunters Point: Regional Bedrock, Sites I, 2 & 3 
Source 1 

IU W Contact (Namr and Phone Sumb,rJ 

1mr or S1mpl,r: 

Sample 
ID 

Suman Sharma (925) 288-2332 I 
I 

Aqueous Preservative ice. HNOJ 

Aqueous Container lxO.SL PE 

Solid Preservative ice 
Solid Container 8 02 jar 

Metals-Total ICP 
Sample Date Sample (EPA 6010B/7471A/ 

mm/dd/yy Time 7470A, SW-846) ------------+------'---i------.,,,,,,-

\,"" 

~ 

I,,,""" 

v--
~ 

\,,""' 

'--""" 
~ 

\,,,"'"" 

•llnqulahtd by: (S/gn,t41ra) : Cate / Time i Received by: /S/gn,cure/ Relinquished by: 

\~vv-8~ 1511q /03 11~-o ,.. 
./ -- I Reee lved by: , Rellnqulthed by: •IIMQUlthld by: /Slgn,rureJ Dale / TJma (Slgn11ure/ 

I I 
: 

dlMQUlaned by: (Slgnllur•J i Date / Time I Rmlve~~y~ 
(S/gn,c.,re) RellnQul1hed by: 

I 

I i 

COOLER 39(; 
TEMPERATURE: 
Purchase Order No: 

Courier Company: ves 
Courier No: 

ice, NaOH/Zn 
Acetate Check if 

lxO.SL PE Aqueous (A) MS/MSD 
ice 

(requires 
8 02 jar Solid (S) 

Acid Soluble double 

Sulfide (SW90J0B, MATRIX volume) 
SW-846) 

A 

01&,. 

V 

~ 

v-
V"'" 

'-""' 
~ 

"""'" 
'-""""' 

\.,,"'"" 

(Slgnatur•J I Ca e I Time Received by: /Slgnacuro/ 

S, '2o/ o3 I r:nr 
(Slgn1tu~/ Dale I Time R•celved by: (Slgna/41~) 

rsIon•r.,~1 Cate / Time I Received by: (Signature) 

• 
COC#: 1020 

Lab: APCL 

Cooler: _Lof_J_ 

Ship Date: StL1lD~ 
I l 

COMMENTS 

One 40 mL in each cooler 



• 
Applied Physics & Chemistry Laboratory 

APCL 

Ju nc I 7, 2003 

Shaw E & I 

Attention: Suman Sharma 

4005 Port Chicago Highway 

Concord CA 94520- ll 20 

Dear Suman, 

13780 Magnolia Aw;. Chino CA 111710 

Tel- (909) 11110--18:Ja Fax (909) 1190--1498 

This package contains samples in our Service ID 03-2857 and your project EM AC-Hunters Point_ 

Enclosed please find: 

( 1) Original Analytical rteporL 

(2) Original Chain of Custody . 

• 

(3) One Original and 011e compact disc of Level C Data Package Deliverable. 

(4) One diskette containing EDD deliverables. 

• 

Jf anything is missing or you ha\'c any questions, please feel free to cont.act me. 

Itespcctf ully submitted, 

9)c (/ 
Regina Kirako~ 

Associate QA/QC Director 

Applied P & Ch Laboratory 



Applied P & Ch Laboratory 
13760 Magnolia Ave. Chino CA 91710 

.Tel: (909) 590-1828 Fax: {909) :'>90-1498 

Subrnit.t.ed to. 

APCL Analytical Report 
Shaw E & I 
Attention Suman Sharma 
4005 Port Chicago Highway 
Concord CA 94520-1120 
Tel (925)288-9898 Fax: (925)827-5927 

Service ID #: 801-032857 
Collected by· SS/RD 

Collected on: 04/2'2/03 

Rece1ve<l· 

Extracted 
Tested: 
Reported. 

Sample Description: Soil and Water 

04/24/03 
N/A 
04/'25-06/04/03 
06/05/0:1 

Project Description: 843812 tM AC-Hunters Point 

Analysis of Water and Soil Samples 

• 

I . Analysis of Water Samples 
=---=-;,:-.-:._,_ ~ ,::=~• ••=-••r 

Analysis Result 

Component Analyzed Method Unit PQL RBS0ISB00I RBS0lED0l 

03-02857-14 03-0285 7- I 7 

SUl.FlOE, AClD SOLUBLE 90308 mg/L 10 < 10 < lO 

MtTALS, TOTAL 

Dilution Factor I I 

ALIJMINUl'v1 SW60!013 µg/L 200 22_2J 44.7J 

ANTIMONY SW60!0B µg/L 6 <6 < (; 

ARSENIC SW6U!0B µg/L 50 < !;0 < 50 

BARIUM SW60I0B µg/L 100 < 100 < 100 

DERVLLIUM SW60!0ll ,,g/L 4 <4 < 4 

C.A [)t,,HUM SW60!08 ,,g/L 5 <5 <5 

CALC!UM SW60I0B µg/L 500 < 500 < 500 

CHROMIU/v1 SW6010B µg/L 10 l .9J 2_3J 

COl3ALT SW60!013 ;,g/1. 10 <10 < 10 

COPPER SWG0I0B ,,g/L 10 < 10 < 10 

IRON SW60!0B µg/L IO0 7 lJ 1-5 5.l 

I.CAO SWG0!0fl µg/L 10 < 10 < 10 

M ACNESIUM SW60J0B µg/ L 500 30.9J 31 7.1 

MAf,'CANESE SW60!013 µg/L lO <10 < J(J 

M EnCU[lY SW7470A µg/L 0 2 0.19.J 0 IGJ 

MOLYBllr":NUM Sv\160108 ,,g/L 50 < 50 < 51) 

NICl<EL SW6010B µg/L 20 < 20 l .3J 

POTASSIUM SW60I0B ,,g/L sou 819.J 86 9J 

SELf:NIUM SW60108 /lg/L 20 < 20 < 20 

SIL\! Ell SW60I0U ,,g/L IO < 10 < IO 

SO[)ll/1\1 SW6010B µg/L 500 < .500 < 500 

THALLIUM S\N6010B µg/L 10 < IO < 10 

VANADIUM SW60108 ,,g/L 50 < 50 < 50 

1/,INC SWf,010B µg/L '20 l7J < 20 

II Analysis of Soil Samples 
---~---=~------=-.:. .. 

Analysis Result 

Compo11e11I. :\ nalyzed Method Unit PQL Rl1S0JSSJ4 RBS0ISS3.3 RBS0ISS21 !U3S0!SS22 

03-02857-1 0.3-02857-2 03-02857 3 0J-02857-4 
--------------------------

MOISTll RE ASTM-D2216 %Moisture o 5 23 8 
< 130 

17 7 

< 1:w 
25 I 

SULFIDE, ACJO SOJ,UBLE 903013 mg/kg J()(l < 130 < l:10 

• 
(J\Dt-15 HAP No 143 I NFESC Approved since l l/0!/1.J'1 Cl-0894 0027 N OJ-2857 Q 



Applied P & Ch Laboratory 
)3760 Magnolia Ave. Chino CA 91710 

'fel: (909) 590-1828 Fax: (909) 590-1498 
APCL Analytical Report 

Cotnponenl Analyzed 

METALS, TOTAL 

Dilul1ot1 factor 

ALUMJNUlvl 
ANTIMONY 
ARSENIC 
BARIUM 
DERYLLIUM 
CADMIUM 
CALCIUM 
CIIROM!UM 
COBALT 
COPPER 
Dilution Factor 
IRON 
Dilution Lictor 
LEAD 
Dilution b,cto1 
MAGNESIUM 
Dilution r'.:i.ctor 

MANGANESE 
MERCURY 
1'110LYBOENU M 
NICKEL 
Dilution Fado1 
POTASSIUM 
D,!utiun Factor 
SFLENIIJl\l 
SILVER 
Dtlu tton F'actor 

SOD! lJ l'vl 
Dilution factor 

THALLIUM 
VANADIUM 
ZINC 

Component Analyzed 

MOISTUllE 

~fothod 

SW60IOB 

SW60l0Il 

SW60IOB 

SW6010B 
SW60JOB 

SV\160108 

SW60JOB 

SW60JO[l 

SW60IOB 

SW60IOl3 

SW60IOB 

Unit 

rng/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

rng/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

S\V6010B rng/kg 

SW6010B 

SW60IOB 

SW7471A 

S\\16010B 
SW60IOB 

SW60IOB 

SW60108 

SW601013 

rng/kg 

mg/kg 
mg/kg 

rng/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

S\V60IOB mg/kt>; 

SW601013 mg/kg 

SW60IOB mg/kg 

SW6010B mg/kg 

Method 

Analysis Result 
PQL Rf3S01SS34 RDS01SS33 RBS0Iss21 RDS01ss22 

03-028S7-1 

50 
10 
IO 
10 

O.S 

0 .5 
JOO 

5 

.5 
5 

10 

50 

2 
0.2 
5 
5 

S00 

5 

IU 
5 

2 

Unit 

03-028.57-1 

I 

7,350 
< IJ 

3.(U 
54.0 
< U.66 

< 0 66 

3,260 
675 
117 
31 6 

IO 

66,300 
I 

95 0 
JO 

116,000 
I 

1,170 
0.35 
<6.6 

1,720 
IO 

796J 
l 

'l 2.1 
0. I 2J 

10 

<6GOO 

< lJ 

35.9 
113 

03-02857-2 

l 

6,660 
< 13 

2.8J 
41 6 
<0 63 

< 0.63 

3/100 
592 
96.2 
26.7 

10 
56,300 

1 

75.5 
10 

133,000 
I 

1,080 
0 60 
< 6.3 

1,610 
IO 

614] 
1 

J4J 
0 l0J 

JO 
< GJOO 

I 

0 2IJ 
34 3 
953 

03-02857-3 

4,850 
< 12 

2.6J 
33 3 
< 0.61 

<0.61 

1,660 
642 
99.8 
24.7 

10 
58,800 

I 
69.8 

10 
117,000 

I 
903 
0.32 
< 6.1 

1,780 
10 

5141 
l 

l.4J 
0 086J 

IO 

<6100 

I 

0.37J 
27 8 
87.4 

Analysis Result 

I 
S,!:140 

< 13 

2 9J 
37 0 
<0 67 

<0.G7 

2,450 
646 
106 
28.0 

10 
62,300 

1 
84.9 

10 

123,000 
1 

992 
0 2:',J 

<6 7 

1,900 
IO 

546J 
I 

2 2J 
0 l2J 

IO 

<6700 

l 

I .2J 
31.1 
104 

PQL RBS01SS23 RBS0ISS24 RBS0ISS2S RBS0ISS27 
03-02857-5 03-02857-6 03-02857-7 03-02857-8 

ASTM-D2216 %Moistuce 0.5 16.4 
SU LFIOE, ACID SOUJ BLE 90308 mg/kg 100 < 120 

14.7 
< no 

23 I 
< 130 

:io 2 
< 140 

(/\OHS HAP No 1431 NFESC Approved since 11/01/94 

• 

• 

• 



Applied p & Cl, Laboratory 
13760 Magnolia Ave. Chino CA 91710 .Tel: (909) :i90-1826 Fax: (909} 590-1'198 

APCL Analytical Report 
====================================-=====··=····----

• 

• 

Co111ponc11l Analyzed 

METALS, TOTAL 

Oil11 tiou factor 

ALUMINUM 
ANTIMONY 
AllSF:NIC 
DAfUU M 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
Oilu lion Factor 
IRON 
Dilution F.1.clor 
LEAD 
Dilution Factor 
MAGNESIUM 
Dilution Factor 

MANGANESE 
Dilution factor 

MERCURY 
t,.JOLYBDENUM 
NICl<EL 
Dilution Factor 
POTASSIUM 
Dilution f-'actor 

SCLCNlUl\1 
~;i LVER 
Dilu11011 Fatclor 

SO0I UM 
Dilut.1on Fa.clo1 

THALLIUM 
VANADIUM 
ZINC 

Component Analyzed 

MOISTUilE 

Method 

SW60lOB 
SW60108 
SW6010B 
SW6010B 
SW60IOR 
SW60IOB 

SW60IOB 
SW60I08 
SW6010B 
SW60l0B 

SW60IOB 

Unit 

mg/kg 
mg/kg 
mg/kg 
mg/kg, 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

Sv\160108 mg/kg 

SW60!08 mg/kg 

SW6010B mg/kg 

SW747IA 
SW60I08 

SW60IOl3 

SW60l0B 

SW60l0B 
SW60IOB 

SW60l0R 

SW60l0B 
SW6010B 
SW60108 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kl!. 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

.....J 

Method 

SULFIDE, ACID SOLUBLE 

ASTM-D2216 

90300 

PQL Rl3SO!SS2.3 

50 
10 
JO 

10 
0.5 
0.5 

100 

5 

5 

5 

50 

2 

0.2 

5 
5 

500 

5 
5 

500 

10 
5 

2 

03-028.~7-5 

l 

3,120 
< 12 

2.:3J 
21.8 
<0.G0 

<0.60 

945 
420 
92.0 
14.1 

iO 

52, l00 
l 

34.4 
10 

158,000 
I 

1,070 
l 

0 087.1 
<6.0 

1,520 
JO 

332J 
1 

0.85.1 
0.13J 

10 
<6000 

l 
I.SJ 
25 2 
50.2 

Analysis Result 

RRSOJSS24 RBSOISS25 

03-02857-6 03-02857-7 

RBSOISS27 

03-02857-8 
--------=-

I 
2,770 

< 12 

15J 
15.6 
< 0.59 

< 0.59 

606 
548 
96.6 
9.4 
10 

50,500 
I 

13.8 
10 

174,000 
l 

995 
1 

0.086.1 
<59 

1,690 
10 

275.I 
I 

1.9.J 
0 I3J 

10 

< 5900 

I 
l.8J 
28.8 
;573 

I 
9,180 

<13 

3.7.1 
63.6 
< 0.G5 

< 0.fi5 

4,240 
744 
116 
:n.o 

10 

67,500 
I 

11 l 
10 

97,800 
l 

I ,230 
I 

0 22.1 
< 6 5 

1,610 
10 

871.I 
I 

3.JJ 
0 12.J 

10 

< GS00 

<13 

·13 6 
123 

Analysis Resull 

I 

7,840 
<. 14 

3 3J 
62 5 
< 0.72 

< 0.72 

I ,820 
690 
131 
21.4 

JO 
61,500 

l 

33 8 
IU 

155,000 
IO 

:l, 130 

0 2~iJ 
< 7.2 

2,120 
JO 

;,86J 
I 

3.3.1 
0 26.1 

10 

< 7200 

I 
0 94J 
30.0 
60.3 

Unit PQL RBS01SS28 RBSOISS29 RBSOLSSJO RBSOISS31 
03-02857-9 OJ-02857-10 03-02857-11 03-02857-12 

%Moisture 0 .. 5 

mg/kg 100 
15.6 
<120 

22.6 
< 130 

17 7 
<120 

25.2 
< 130 

CADHSELAPNo: 1431 NfESC Approved since 11/01/94 P.:ige. 3 of 5 



Arwlicd P & Ch Laboratory 

13760 Magnolia Ave. Chino CA 91710 APCL Analytical Report • Tel: (909) 590-1818 Fax: (909) S90- 1'198 

Analysis Result 
Co1npo11e11t An:i.lyzed Method Unit PQL RBSOISS21l IWSO!SS29 RBSO!SS30 RBSOISS3l 

03-02857 9 O.J-028:j7-LO 0.3-02857-11 0.3-0'L857 12 

METALS, TOTAL. 

Dilution Factor I I I 
ALUMINUM SW60IOB mg/kg 50 2,930 4,HJO 3,5~rn 5,680 
ANTIMONY SW6010B mg/kg IO < 12 <:13 < 12 < l:J 

ARSENIC SW60l08 mg/kg 10 l .9J 2 OJ 2.0J :l.0.1 
BAH.IUM SW6010B mg/kg 10 20 8 :314 26.7 48 5 
BERYLLIUM SW6010B mg/kg O . .S < 0 J!) < 0.65 <0.61 < 0.67 

C.>\DMI\JM SW60lOI3 mg/kg 0.5 < 0.~9 < 0.65 <l).61 < () .67 

C:\LClUM SW60108 mg/kg 100 958 1,450 1,170 2,340 
CHIWMIUM SW6010B mg/kg 5 484 540 533 618 
COBALT SW60l0B mg/kg 5 104 108 93.2 110 
COPPER SW60108 mg/kg C 

" 16. I 23.0 18,1 33 8 
Dilution factor 10 10 10 l 0 

IRON SW6010B mg/kg 10 4!J,700 56,900 51,300 6 I ,500 
Dilution F;tetOI I I 
LEAD SW60l013 mg/kg '28 3 66.5 38 3 12!j 
Dilution Factor JO 10 IO 10 

MACNCSIUM SW6010R mg/kg so l ~J 7,000 147,000 142,000 l 16,000 
Dilutiou Factor I I l I 

MANGANESE SW60IOB mg/kg 2 987 953 812 1,050 
MERCURY SW747lA mg/kg 0.2 0.088J 0.23J 0 l lJ 0 2'2J 
MOLYBDENUM SW601013 mg/kg :; < 5 9 < G.5 < 6.1 < 6.7 • NICl<CL SW60lOB mg/kg r 1,570 1,840 1,670 l,820 J 

Dilution factor 10 10 10 10 
POTASSIUM SW60IOB mg/kg 500 J 18.1 450.l 619J TlOJ 
Dilution F.1.ctor I I I I 
S[LE:i\'IUM SW60IOB mg/kg " 2.2.J 2. LJ 1.9] 3 JJ 
.SILVER SWGOJOB rng/kg, C 0.0%] 013.J 0.088.1 0 '.U.J ,, 
Oil11 Lion Fa.ctor 10 IO lO 10 
~ODIUM SW601013 rng/kg 500 < 5900 < 6SOO d,100 < 6700 

Oilut.io11 F'aclo1 I l I I 

Tlli\LLIUM SW60108 mg/kg 10 I .2J 0.:12.1 0.75] 0 2 lJ 
VANADIUM SW60JOl::I mg/kg s 25 9 27.9 26 5 30 8 
ZINC SW6010B mg/kg '2 52 0 84.0 68 9 122 

Analysis Result 
Component Analyzed Metliod Unit PQL RHSOISSJ'l RBSOISS36 RBSOISS35 

03-02857-13 03-02857-15 03-02857-16 

MO[STURE ASTM-02216 %Moisture 0.5 16.8 26 9 2'1 9 
SULFIDE, ACID SOLU13LE 90301:3 mg/kg 100 < I 20 < 140 < 1:10 

• 
CADII~~ [LAP No. 1431 N FE SC Approved since I I /0 J /94 CI-0ll94 oon N oJ-2857 q 



Am::!lied P & Ch Laboratory 

13760 Magnolia Ave. Chino CA 91710 APCL Analytical Report • ::I: (909) S9~-.:828 
Fax: (909) S90- l498 

Analysis Resull 
Cc,mponent A11alyzed Method l/ ntt PQL RBS0!SS32 llBS0ISS36 rrnso 1 ssJ.~ 

03-028':>7-IJ 03-0285 7-15 0302857-!fi 
·--~---·--· 

METALS, TOTAL 

Dilution Factor I 1 l 
ALliMINUM SW60108 mg/kg 50 3,370 8,500 7,750 
ANTltvlONY SW60l0B mg/kg 10 < 12 < 14 < 13 
A HSE:NIC SW60108 mg/kg 10 2.3J 2.4J 2 9J 
UAH!IJM SW60!0B mg/kg 10 13 4 63.6 56.8 
BERYLLIUM SW6010O mg/kg 0.5 <0.60 <0.68 < 0.67 

CADMIUM SW60I08 mg/kg 0 .) <0.60 <0.68 < 0.67 
CALCIUM SWG0I0B mg/kg 100 861 3,790 3,650 
CJ·IROMIUM SW60108 nig/ kg 5 752 712 678 
CODA LT SW60!08 mg/kg 5 83.3 120 122 
COPPER SW60l08 mg/kg 5 11.5 36.8 ~n.6 
Dilution Factor 10 10 10 
IRON SW60108 mg/kg 10 42,400 71,100 66,300 
Dilution Factor I l 1 
LEAD SW60I0B mg/kg 23.0 115 110 
Dilution factor JO JO 10 
MAGNESIUM SW60!08 mg/kg 50 170,000 116,000 95,;,00 
Ddu t1on factor I l I 
MANGANESE: SW60108 mg/kg 2 842 1,280 I, 190 
r-.•IERC:liHY SW7471A mg/kg 0.2 0 094J 0 26J 046 
MOLYBDENUM SW60I0B mg/kg 5 < 6 0 < 6.8 <n7 
NJCl<EL SW6010B mg/kg 5 1,460 1,620 1,810 
Dilut.1011 facto1 10 10 10 

• POTASSIUM SW60J0ll mg/kg 500 282J 870J 899J 
Dilution factor I I 
SELENIUM SW60IOB mg/kg 5 !9J 2.3J 2 ~>J 
SI LV Ert SW60l08 mg/kg 5 0.I7J 0 26J 0 23J 
Dilul1on Factor JO 10 10 
SODIUM SWG0I0l.l mg/kg 500 <6000 <6600 < 6700 
Dilution Factor 1 I I 
TJl,\LLIUl,1 SW601013 mg/kg 10 17J < I 4 <l:l 
VANADIUM SW60l0B mg/kg s :33.7 40.4 37 4 
%INC: SW60108 mg/kg 2 37.8 124 ll~i 

PQL: P,·actir,-..1 QuanLiLalion Limit. MDL: Method Oetcction Limit. CflDL: Contract Required Delect,on Limit 
N.D.: Nor Dclcded <••· less than the practical quantilalion limit. ".". Analysis is not required. 
J: Hcpvrt.cd between PQL and MDL. 
t All rc~1ilt.~ a1e n:ported on dry basis for soil samples. 
List.ed Dilution f.,clors (Of) are relative lo the method default OF. All unlisted Dfs are 1.0 

~~tt,ic 
rl~Kl1 c . 
La.bora ' Director 
Applied P & Ch Laboratory 

• 
CADI-IS HAP No. 1431 NF ESC Approved since l I /01/94 Ci-08~-1 0027 l{ UJ-,R~7 Q 



• • • 
Chain Of Custody ----.,....----------------------l'ROJNO. PROJECT NAMI! 

843812 EMAC-Hunters Point: Regional Bedrock, Sites 1, 2 & 3 COOLER coc #: 1003 

Source 1 TEMPERATURE: 
Lab: APCL 

SHAW Coulac:t (Name IUM1 .Pbo11e Number) Suman Sharma (925) 288-2332 I Purchase Order No: 
n Cooler: -}- of-z._. 

Courier Company: __ \)""'--:r: ....... ~...:;..-----

-NLlll_•_•rs_1m_p1r_" -....::~:...;~_.;_,__.;._J_h.r--c. __ -1,/ __ A_'c.h.-__ o_'>""G-_c..rv--.. ______ __,11 J.......:c:.:.our~ie.:..r N:..;_o:..;_:~l -~_66_.:;__\G_Y_S_-_o_\_~_u._: 1_9r_3'._1:......;..t _sh-ip_n_a_te_= __ ½_t_z._-;_1_. o_.3__, 

Ice, NaOH/Zn 
Aqueous Preservative ice, HNO3 Acetate Check if 

Aqueous Container lx0.5LPE lx0.SL PE Aqueous (A) MS/MSD 
Solid Prc.servati ve ice ice (requires COMMENTS 

Solid Cootainer 8 oz.jar 8 oz. jar Solid (S) 
double $ Metals-Total ICP Acid Soluble 

Sample Sample Date Sample (EPA 6010Bli47l..V Sulflde(SW9030B, MATRIX Yolume) 
ID m.m/dd./yy Time 7470A, SW0 846) SW-S46) ~~ 

r emperature Blank A ,..1. ~ One 40 mL in each cooler 
.._., ..... ~ 

~t. Q tli Sol ,c;:o I 2- L1 \ u.\c.3 o~,'1 v v s • ,_ ~~·&. u,c.a,..~\vi 

)3 
I I 

~ , 4 I/'..'\ J 1,-0 oa .l"ol J!.0 }o I 0 

12.Pi.~ol s() 1~ looO ~ DC ~ +C 

t2. fJ. ,C.01 S P l ~ loo~ f\"11.1"1 'II,. ~,~ 

Y2 (.; Co I SF> I C. /olO f' -1r /oc,.-

tJ Pi,~o\ .s.P l'-:r JotC:- I c,Cf 

p...(:, $ol &".~ "21 IJS-0 C.,,,,,·J LPc.='i-:vt", a__ -
r2 ~ ,.C,or $::.~ !> &., 1~0 /00 

o t2. ,<:.o\ s..s z..3 1 "2..-~ 8' 
~ l2, cSO{ s.s 2-4- 120-=1- ./ Cl 

r<-e So I s..s zs-- \ / ) Z..OC{ i/ -...J/ "-..l/ ' 
/ --z.g--..... 

14xd ;lme-0\ 
Rtc:.lved by: (Sig,, -1J1nqutalled bi,: ($/gnatu/'I) D•tt I Time Reoelwd by: (Slt1n•t11,.) Rellnqulahed by: (Slgn,ture) . ., 

', .,v'W\ hA( r \,.-. v-\:z.3)~lk ~ 

- h 
7 - -tllf\qllllhed by: (Signature) 01\e / TlrM Rtulved by: (S/gn1t11r1) Flellnqul1h1d by: (S/gn,Iurt) Dale / Time RrcelVlld by: (Signature) 

~u>qulelwd by: {Blf1n,tu1') 

I 

Date / TIIM R-twd by: (Slgn1l111'1) Aellnqulehed by: (Slgn,lurw) 0111 / Time R•"lwel by: (SlgnaI11rs) 



• • 
Chain Of Custody r-----,---------------------------. 

PltOJ NO. PROJECT NAME 

843812 EMAC-Hunters Point: Regional Bedrock, Sites I, 2 & 3 
Source 1 

SHAW Coalacl (Nam• aud Phoar Numbtr) Suman Sharma (92S) 288-2332 

COOLER 
TEMPERATURE: 
Purchase Order No: 

• 
coc #: 1004 

Lab: APCL 

Cooler: 

[Namo or Sampler. 

Courier Company: \ J P...S 
Courier No: / ~ 6 6 VS"¼.S- O I Y 41 :fS'J-r 

Ship Date: 

Z- of 2--

1..°'1 \ 'Z.-.3\ o.3 
I 

-
ice, NaOH/Zn f.' 

Aqueous Preservative ice, HN03 Acetate Check if 

!sJ Aqueous Container lx0.5L PE lx0.5L PE Aqueous (A) MS/MSD 
Solid Preservative ice ice (requires 00 COl\t11\1ENTS Solid Coo tai ner 8 oz jar 8 oz jar Solid (S) 

Metals-Total ICP Acid Soluble 
double 

Sample Sample Date Sample (EPA 6010B/7471AJ Sul!lde (SW9030B, l'vl.ATRIX volume) ~ I ID mnv'dd/yy Time 7470A, SW-846) SW-846) 

Temperature Blank - - A One 40 mL in each cooler 

R.Ac:.,.,,\ ,c;P 2--b c;-\'Z,z.\c.S )'2-l,\ ,/' \,/"' ~ Mllm~n ~-d.. (_D~~~ l~._s.-

P..aso \ ss 2."+- )2..13 
I 

I L-i '-A I 

~0Sol ss ~S" ) z..1s- 3R -
l'<.G-Sol S<; z.q 1'2-!t €8 
R.BS.ol ,c; c:;: ~~ 0 )2,..'2...0 6 9' 

p_as.01 <;_~ 7->\ ) Z.,'Z..,2-- q 9 

5~S Ju.tr 
; ro~ P-~ &o\ ~2... 

(<. G.So! 8S 33 ) 2.,:2.-:> 1n t....-

J<.6£01 c~S 3<r J z.30 ~-0 

~e~ol <S'S 3S- ) 2..3_s.- _.,,/ , . ~ 

P..'3So\ ss 3.(:.. " / ) 7.- l.\ 0 ~,.. '\/ '-.. ;/ <t 6 

Recel-..d by: ($/gnalll,.) Rellnqulahed by: (SIQn•ru,.) Rec:,lved by: (Slgt!alu 

Rell11qul1htd by: (Signature) Rtcelvtd by: (SIQ!latu,..) Rellnqulahed by: (Slgnatu,.) Oat• I Time Rec:,lved by: (Signature) 

RellnQulahed by: /Signature) Oate I Tlmt Race, .... d by: (Slg111lllf9) Rtllnqul1hed by: (Stgn,rur,) Oate I Time Reeel.,.d by: (Signature/ 



• • • Chain Of Custody ------,r---------------------------. PRO PROJECT NAME 

843812 El'vIAC-Hunters Point: Regional Bedrock, Sites 1, 2 & 3 COOLER COC#: 1005 

Source 1 TEMPERATURE: 
Lab: 

SHAW Coatacc (Name and Phoat Number) Suman Sharma (925) 288-2332 

APCL 
Purchase Order No: 

U f) S: Cooler: ~ of _b_ 
Courier Companv; .... __.._v:...,.""""" ______ _ 

0 I 
. Ship Date: ,,; \ 2 s\'ti '1 

,r 1 } ~•d,;,._ ~~ ~ Courier No: ) ~b ~ V$:H C O I k ¼ t ~(:3'.r' "t=JJ -----~-...,;.'\. ..... u __ t:::::::::::::: __ ..;.._-+l---------...,j '-----~----------1-::-.... -------N&mt or Sar,tpltr: 

Sample 
ID 

Temperature Blank 

-----

!1llnqul1hfd by: (Slgr,1tvre) 

r 
!1ilnqul1hed by: /S/gn1r11rw) 

l11inqul1h1d by: /Slgn1rurw) 

Aqueous Preservative 

Aqueous Container 

Solid Preservative 
Solid Container 

Sample Date Sample 
mrn/dd/yy Time 

1-\\'?~(a.3 
.;) ... ... - - .-
\,:, ...... -

I ,i;, ~O)oo 

,I - ,g 3 o 
~ . 

ReGelY11d by: (Slgnatur,) 

0111 I Time Rec1lv1d by: (Slgn11urw) 

Oate I Time i P.1c.lv1d by: (Slgn1ture) 

ice. HN03 

lx0.5L PE 

ice 
8 oz jar 

Metals-Total ICP 
(EPA 6010Bn471A/ 

7470A, SW•846) 

'v 

v 

Rellnqul1h1d by: 

R1Unqul1hed by: 

P.1llnq"l1h1d by: 

Ice, NaOH/Zn 
Acetate 

lx0.5L PE Aqueous (A) 

ice 
8 oz jar Solid (S) 

Acid Soluble 
Sulfide (SW9030B, MATRIX 

SW.846) 

A 
\.,/ A 
,__-

L. l -- I~ 

(Slgn•lurr) 

(Slgn11ure) 0111 / Time 

(Slgn11urw) Oa\e I Time 

l.' 
!O Check if 

MS/MSD 
(requires 
double 

volume) 

Q:) COMM:ENTS 

C\l 
One 40 mL in each cooler 

-------
--------- ------

Received by: (Slgn11ureJ 

R•~•lved by: (Slgn11ure) 

....___ 



Applied Physics & Chemistry Laboratory 

June 17, 2003 

Shaw E & I 

Attention: Suman Sharma 

4005 Port Chicago Highway 

Concord CA 94520-1120 

Dear Suman, 

13760 Magnolia Av,e. Chino CA 111710 

T.,I. (909) 1190-1818 Fax (1109) 1!90-U98 

This package contains samples in our Service TO 03-2856 and your project EM AC-Hunters Point_ 

Enclosed please find: 

( 1) Original Analytical Report. 

(2) Original Chain of Custody . 

• {3) One Original and one compact disc of Level C Data Package Deliverable. 

( 4) One diskette containing EDD deliverables. 

• 

If anything is missing or you have any questions, please feel free to co11ta.ct me. 

Regina Kirakozova 

Associate QA/QC Director 

Applied P & Ch Laboratory 



Applied P & Ch Laboratory 
13760 Msgnolia Ave. Chino CA 91710 

•
el: (909) 590-1628 Fex: (909) !>90-1498 

_ ubrn1tted to. 
Shaw E ,v l 
A l.t.cntioi1. Sn man Shanna 
'1005 P,Jrt. Clrn:ago Highw.i.y 
Concord CA 94520- l I 20 
Td: (925)288-9898 Fax (925)827-5927 

• 

Analysis of Rock Samples 

Cou,po11e11L Analyzed 

SUtFJDE. ACID SOLUBLE 

METALS, TOTAL 

Uilu tion factor 
ALUMINUM 
:\NTIMONY 
1\ttsi::;-.._.rc 
IL\ 1t11;M 
fiLRYLLlmvt 
C_·\UMIUM 
C.\L.CIUi\'l 
CHHOMIUM 
COI.L\LT 
COPPf-:R 
Dilutio11 Factm 
IRON 
Dilution Factor 

U:AO 

Method 

90300 

SW60108 
SW6010B 
SW60I0B 
SW60l0B 
SW60l0B 
SW60I0A 
SW60I0l3 
SW6010B 
SW60I0B 
SW6010R 

SW60l08 

Sv\160108 

APCL Analytical Report 
Service ID # 801-032856 
Collected by SS/RO 

Collectf'd 011 04/22/03 

Sample Description: Rocks 

Received: 04/24/03 
Extracted N / A 
Tested: 04/26-06/0'2/0:1 
Reported. 06/04/0'.1 

Project Description: 843812 tMAC-Hunters Point 

Analysis Result 

Unit PQL RBS0!SP0I RBSOJSP02 RBSOISP03 RBSOlSP04 

mg/kg 100 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
rng/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

50 

10 

10 

10 

0.5 

0.5 

JOO 

5 

5 

10 

03-02856 1 

< !00 

I 
1,430 

< 10 

0 79,1 
l 3J 

61.SJ 
61'1 
85 I 
4.6J 

10 
1.">,900 

< I 

0J-02856-2 03-02856-J 03-02856-4 

< JOO 

1,540 
< 10 

0.96] 
:J4J 
< 0 S 

< 0.5 

157 
642 
78 9 
5.3 
10 

40,700 
I 

:1.6 

< 100 

1 

1,560 
< 10 

0.79J 
3.4J 
< O.S 

< 0.5 

144 
571 
86.1 
2.6.J 

10 

45,GOO 
1 

7.9 

< 100 

I 

l,800 
<10 

I.I.I 
7 GJ 
<(I) 

< O.S 

419 
'i J 6 
77.0 
13 l 

10 

40,700 
1 

J 1,· 
10 t);i11!i011 h,ct.01 

'I~ _•\C '°' ES! U :vi 
!Iii u t i<11i Fact.or 
,\I , \ .\/CAN ES f. 
\i l':fiCl; RY 
;·1ULYllDENL't-.l 
i\J!(:((E.1. 

SWti0IOB mg/kg 50 
10 

210,000 
10 

198,000 
10 

1%,000 i 72,000 

• 

Ditu l.1(,11 Fo.cl.or 
l'OT.\~SIUM 
i.li!11 t.wu F«ctor 

~if:LENlliM 
~:[ f.V ~:R 
llilut.ion Fact.or 
~iODll;M 

Dii111ion Fact.or 

TU.\ LI.I UM 
V,\ \:\DIUM 
/,I\(: 

(Al)HS HAP No.· 1431 

S\IVliOlOB 
SvV7171A 
SW60!0O 
SW6010R 

SW60l0B 

SW60I0B 
SW60IUB 

SW6010ll 

:N.,-!i0I0B 
SW60!0H 
SW6010ll 

mg/kg 

mg/kg 
mg/kg 

m11,/kg 

mg/kg 

mg/kg 
mg/kg 

m7,/kg 

mg/kg 
mg/kg 
mg/kg 

2 

0.2 

5 

500 

5 

5 

500 

10 

NFESC Approved since I 1/01/94 

547 
0.0UiJ 

< 5 

1,710 
10 

i',t lJ 
I 

l.3J 
< 5 
10 

<5000 

1 

2. 7.1 
1:1 :.l 
20.~. 

531 
0 01 IJ 

<S 

1,620 
10 

89 OJ 
l 

049J 

< 5000 

l 
·2 I J 
14.9 
'l.:1.7 

(iGfi 
0.OllJ 

<5 

1,550 
IO 

IOOJ 
I 

0 l8J 
<5 

10 

< 5000 

1 
'2.9J 
I ~,.5 
32.5 

.SJ.fi 
0 I 2J 

I, 190 
10 

I ;"i5J 
I 

U.78J 
< -~ 

10 

I06J 
I 

"1. 7.J 
l.'i.G 
51 7 



Ap12lieJ P & Ch Laboratory 
13760 M .. gnolia Ave. Chioo CA 91710 APCL Analytical Report 
Tel_: (909) 590-1828 Fax: (909) 590-1498 • -- ·------ ----

Analysis H.esult 
Component Analyzed Method Unit PQL RBS0!SP05 RBS0ISP06 RBS0!SP07 RBS0!SP08 

03-02856-5 03-0285G-fi 0.l-02856- 7 03-02856-8 

SULFIDE, ACID SOLUBl,E 9030B mg/kg JOO < 100 < 100 < 100 < 100 

META LS, TOTAL 

Dilution F,,ctor l I l I 
ALUMINUM SW6010B mg/kg so 2,100 861 1,280 l,460 
ANTIMONY SvV60!0U mg/kg 10 < 10 <10 < !O <10 

ARSENIC SW6010R mg/kg JO 0.86J 0.78J 0 78] 0 69.l 
BA!llUM SW6010B mg/kg 10 2. lJ s_gJ 7 SJ 1 SJ 
UE:RYLLIUM SW6010B mg/kg 0.5 < 0.5 <0 5 < 0.S < 0.5 

CADMIUM SW60108 mg/kg 0.5 <0.5 < 0.5 < 0.5 < O.~ 

CALCIUM SW6010B mg/kg 100 84.3J 153 180 56.SJ 
CHROMll_lM SW6010B mg/kg 5 332 192 72.9 645 
COBALT SW60IOU mg/kg 5 745 86.3 34 3 83 S 
COPPER SW60!08 mg/kg 5 6 3 gg 4.6J 7 3 
Dilution filctor 10 JO 10 10 

IRON SW601013 mg/kg 10 41,800 45,100 22,600 42,500 
Dilution Factor I I I 

LCAD SW601013 mg/kg 5.3 14.5 16.1 11 2 
Dilutio11 Facto,· JO IO 10 10 
MAGNESIUM SvV6010D m¥,/kp, 50 192,000 191,000 165,000 196,000 
Dilution Factor l I I l 

MANGANl-.:SE SW60J0B mg/kg 2 584 630 614 506 
ME:RCURY S\N747IA mg/kg 0.2 0 Ol7J 0.06!H 0 012J 0 02 IJ • MOLYBDENUM SW6010U mg/kg !'i < :-, <.5 <5 <( .) 

NICI<EL SW60I0B mg/kg C 1,260 1,690 199 l .520 ,, 
Dilul.wn Fa.clot 10 10 10 JO 
POTASSI U !vi SWG0I0B mg/k,; 500 81 OJ I l4J l 15J 98 6.J 
Dilution Facto, I I 

SCLCNIU/11 SW6010fl mg/kg 5 0.59J <5 0.4 l./ 14.J 
SILVE!t SWfi0I0B mr,/kg 5 < 5 <5 < s <:5 

Dil111ion Filclo1 10 10 10 JU 

SODlll M SW60108 ITT!',/kg 500 < 5000 < 5000 < 5000 < ;,000 

Dilution f;,ctor I I l I 
THALLIUM SW6010H mg/kg JO 3.0J 'l 3J 2 7J 2.6J 
V:\NADIUM SW60IOB mg/kg :; 13.7 6.3 5.0J lJ.8 
ZINC SW60I0B mg/kg 2 22 3 30 8 32.1 2fi.7 

Analysis Result 

Component Analyzed Method Unit PQL RBS0ISP09 Rl)S0ISPI0 RBS0!SPll RBS0ISPI2 

03-02856-9 03-02856- 10 03-02856-11 03-02856-12 
-- --------------

SULFIDE, A.CID SOLUBLE 9030B mg/kg 100 < 100 < 100 < 100 < JOO 

• 
CADHS ELAP No. 1411 Nr[SC Approved since 11/01/94 \~l-08'.14 L>fl27 N O:l- 280(, ~ 



A1mlied P & Cl1 Laboratory 
13760 Megnoli& Ave . Chino CA 91710 APCL Analytical Report 

• Tel: (909) 590--1828 !'ax: ( 909) 590-1498 

Analysis Result 

Co,nponent Analyzed Method U11il PQL RBSOISP09 RflSOISPIO llBSOISPll RDSOISPI2 

03-02856-9 O.J-02856-10 03 02856-11 O.J-02856-12 

METALS, TOTAL 

Dilution factor I I I I 

ALUMTNUM SW60!0B mg/kg 50 l ,230 1,250 l, 130 689 
ANTIMONY SW60108 mg/kg 10 < 10 <10 < 10 < 10 

ARSENIC SW60!013 mg/kg 10 0.97J 1 OJ 15J 046J 

DARI UM SW60JOU mg/kg 10 5.7J 5 :.u 3. l.J I OJ 

BERYLLIUM SW60108 mg/kg 0.5 < 0.5 <0.S < O.~> < 0.5 

CADMIUM SW60IOB mg/kg 0.5 < 0 . .5 <l).S < u.s < 0.5 

CALCIUM SW60l0B mg/kg 100 43.2J 91.4.J 200 109 

CHROMIUM SW6010B mg/kg 5 424 483 43:\ '265 

CODA LT SW6010B mg/kg 5 82.2 78.0 82.1 97.4 

COPPER SW60108 mg/kg 5 8.2 6.1 3.8.l 3 l.J 

Dilut.1on Factor 10 10 10 10 

IRON SW60l0A mg/kg IO 38,900 42,200 43,000 41,000 

Dilution Fador I I I I 

LEAD SW601013 mg/kg 10.9 14.4 78 0 19.J 

Dilution Factor 10 JO IO 10 

MAGNfSIUM SW60I00 mg/kg 50 184,000 181,000 186,000 175,000 

Dilution Factor I I I 

MANGANESE SW60l0B mg/kg 2 626 ;198 597 67 l 

• ~1EH.CURY SW7471A mg/kg 0 2 0 Ol 3J 0 O10J 0 019J 0 15J 
MOLYBDENUM SW6010B mg/kg 5 < ~ ( 5 <.'J < ;j 

NICl<EL SW6010fl mg/kg 5 l ,5GO 1,570 l ,S00 1,8 LO 

Oi1111.1011 Factor 10 10 10 I 0 

POTASSIUM SW60!0U mg/kg 500 109.l 94.JJ 91 6J 67. lJ 

Dilution Fador I I 

SELENIUM SW60IOB mg/kg :, 0 50.1 0.95J 0.J2J 0.GIJ 
SIL\i I::R SW6010B mg/kg 5 < 5 < ,', <5 < 5 

Dilulion Factor 10 10 10 JO 

SODIUM SW6010f\ mg/kg 500 < 5000 < ::;ooo < 5000 < :,ooo 
Dilution Factor I I I I 

THALLIUM SW60IOB mg/kg 10 3.0J 2.SJ 2.2J 3.0.J 
VANADIUM SW60I00 mg/kg 5 11. 2 13.5 13 I 85 
ZINC SW60IOD mg/kg 2 30.3 34.6 27.5 '21.1 

---·· 
Analysis Result 

Cu111po11cnl . .\ na.lyze<l Method Unit PQL RUSOtSPIJ RRSOISP 14 IUJSOISPIS 

OJ-02856- I J O.J-02856-14 OJ-028'.>6- l 5 
~----·--· 

SULFIDE, ACID SOLUBLE 90JOB mg/kr. 100 < 100 <10() < 1(10 

• 
(/\OHS HAP No_ 1431 Nf[SC Approved since 11/01/94 Cl-08'.l<I fJ027 N 03-211:iG q 



Applied p & Ch Laboratory 
13760 Magnolia Ave. Chino CA 91710 APCL Analytical Report 
Tel: (909) 590-1828 f-'ax: (909) 590-1498 • - -

Analysis Result 

Component Aualyzed Method IJ 11it PQL Rl:lS01SPJ.3 RBS01SP14 RBSUJSPI5 

03-02856- 13 0.'l-02856-14 03-02856-15 

METALS, TOTAL 

Dilution Factor I I I 

ALUMINUM SW60IDB mg/kg 50 917 1,280 742 
ANTIMONY SW60108 mg/kg 10 < 10 <10 0 46] 

/\rtSENIC SW60JOl3 mg/kg IO l2J l.4J 0 59.1 
BAR.IU l'vl SW60108 mg/kg 10 0.94J 11.4 5 OJ 
HERYLl.!Ul\l SW60IOB mg/kg 0.5 < 0 5 <0.5 <0.5 

CADl'\tlUM SW60IOB mg/kg 0 -~ <0.5 < 0.5 <0.5 

CALCLUM SW60IOB mg/kg 100 <: 100 197 984 
CHROMIUM SW6010A mg/kg 5 331 280 134 
COBALT SW60IOR mg/kg 5 86 7 70.4 89 7 
COPPER SWG0I0l:l mg/kg 5 2 IJ 16.6 l l I 
Dilulion Factor 10 JO 10 

IRON SW6010B rng/kg JO 48, lOO 39, lO0 ·15,100 
Dilution Faclo1 I J l 
LE.,\D SW60JO[J mg/kg 0.22J ;16. l -1.2 
Dilution Faclor IO 10 10 

MAGNESIUM SW60100 mg/kg 50 201,000 174,000 179,000 
Dilution Factor l 1 I 
MANGANESf: SW60100 mg/kg 2 680 618 686 
MERCURY SW747JA mg/kg 0.2 0.01 SJ 0 033J 0 llJ • MOLYBDENUM SW60108 mg/kg 5 <5 <5 < 5 

NlCl<EL SW601013 mg/kg 5 1,910 1)40 l ,570 
Dilt1lio11 Factor 10 10 IO 

POTASSIUM SW1,0IOR mg/kg 500 64. l.J 137J l74J 
Dilution facto, I I 

SELENIUM SW60IOB mg/kg C ,, 0 54J l.2J I 4.J 
SI LV EP. SWtiOlOU mg/kg ' <5 < 5 (": s ,.> 

Oilttlio11 Faclo1 10 10 JO 

SODIUM SW6010B rug/kg 500 < 50<)0 <5000 < 5000 

Dilution Factor I I I 

THALLIUM SW60108 mg/kg 10 2 7J 2.3J 2.6J 
VANADIUM SW60IOB mg/kg 5 10.6 9.7 4 OJ 
ZINC SW60IOB mg/kg 2 20 6 50.9 24.6 

Analysis Result 

Component. Analyzed Method Unit PQL RBSOISPJ6 RI3SOISPI7 RBSOISP26 

OJ-028S6-IG 03-02856-17 OJ-028S6- I 8 
. ------- ----. ·-·------

SULFIDE, ACID SOLUHLE 903013 mg/kg 100 <100 < 100 <100 

• 
C.ADIIS l:L/\P No 143 I Nl·TSC Approved since 11 /0 I /94 Cl 08~1 D027 t{ 03-28~6 Q 



Applied P & Ch Laboratory 

13760 Magoolin Ave. Chino CA 91710 

.el: (909) 590- 1828 Fex: (909) 590-1498 

APCL Analytical Report 
Analysis Result 

Com poncnl Aua.l_yzed Methocl Unit PQL R.BS0ISP!6 RBS0ISPl7 RDS0ISP26 

0-3-02856-16 03-02856-17 03-02856- I 8 

METALS, TOTAL 

Dilution Factor I I I 

ALUMINUM SW60108 mg/kg 50 850 743 l,460 
ANTIMONY S\-V60IOB mg/kg 10 <10 < JO <10 

All.SENIC SW60l0B mg/kg JO 12J l.3J I l .J 
llA fUUM SW60108 mg/kg 10 4.0J 3 6.1 1.8.J 
13ERYLLIUM SW6010U mg/kg OS <0.5 <0.5 <0.!, 

CADMfUM SW60l0B mg/kg 0.5 <0.5 <0.5 < 0.5 

CALCIUM SW6010B mg/kg 100 874J 5l5J 200 
CII ROMIUM SW60l0B mg/kg 5 223 307 509 
COBALT SV,'6010B mg/kg 5 71.9 77.0 82 6 
COPPER SW60IOB mg/kg C 

,I 7.2 4.7J 5.3 
Dilnt.ion Factor IO 10 IO 

1110N SW6010B mg/kg 10 39,600 40,500 32,900 
Dilution fa.ct or I I 
LEAD SW60I0D mg/kg 5.5 l.7 1.2 
Dilution f«ctor 10 10 !O 

t.tAGNESIUM SW60I0R mg/kg 50 187,000 175,000 153,000 
Dilut.ion L,cto1 I 1 I 

MANGANESE SW6010U mg/kg 2 522 655 522 
M El1C11RY SW7471A mg/kg 0.2 0.020J 0 028J 0.03IJ 

• l\tOLYODF;N UM SW60I08 mg/kg 5 < 5 <5 <5 
i\ ICI( EL SW60108 mg/kg 5 1,430 1,650 1,700 
Oil11tio11 factor 10 10 10 

POTASS!Ullf SW60I0B mg/kg 500 11 IJ 68.6J 72.lJ 
Dilution F:,cfor I 
SU,E:NIUM SW60!08 mg/kg 5 0.28J 0.51J 0SlJ 
SILVCH. SW60I0B mg/kg 5 < 5 <5 0.052J 
Dilution F,,cto1 10 10 10 

SODIUM S\-'ii60l08 mg/kg 500 , 5000 <5000 < 5000 

Dilution Fact.or I I I 
TH.'\LLIUM Sv\'601013 mg/kg 10 'l, 7 J '2.5J 16J 
VAN/\ DIUM SW601013 mg/kg 5 6 l 6 7 15.6 
ZINC SW6010B mg/kg 2 25.2 20 2 25.0 

PQL, P,·actical Quantitation Limil. MOL: Metliod Oeleclion Limit. Cn.DL: Contract Required Detection Limit 
N.O.: N<•I. Dcl.ecled or less than the practical quantita.lion limit. "-" · Analysis is not required . 
.J: l'lepo,·t.eo he tween PQL and MDL. 

Listed Dilution F'actors (OF) are rel,,tivc to the method default Dr All unlisted DFs are 1.0 

!~rt± D n c1 

Lahorat ry Director 
Applied P & Ch Laboratory 

• 
CADHS El.AP No.: 1431 NfESC Approved since 11/01/94 Cl-08\H 0021 N 03-2856 Q 
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Chain Of Custody 

)J NO. PROJECl' NAME 

I 3 .4 [ 4-J'i..<:oc #, 
143812 EMAC-Hunters Point: Regional Bedrock, Sites 1, 2 & 3 COOLER 1002 

Source 1 TEMPERATURE: Lab: APCL 
Purchase Order No: 

_J_ ofb__ , W Coo&acl (No.mo ud Phoo, Number) Su.man Sharma (925) 288-2332 ue.s Cooler: 
Courier Company: 

~1~1~ 11ofSamplen iJ \MV'.~ J 1--.~ /_ ~·c.b. ~rv\ ~ I I~~ -b -y 5<r~""D\4y Ship Date: 
Courier No: · nv·~~/ 

- I 

ice, NaOH/Zn 

Aqueous Preservative ice, HN03 Acetate Check if 
Aqueous Contamer lxO.SL PE lxO.SLPE Aqueous (Al MS/MSD 
Solid Preservative ice ice 

(requires COl\tllVIBNTS 
Solid Container 8 OZjW' 8 oz jar Solid (S) 

Metals-Total ICP Acid Soluble double 
Sample Sample Date Sample (EPA 6010B/7471A/ Sulflde (SW9030B, MATRIX volume) 

ID mm/dd/yy Time 7470A, SW-846) SW-846) r, " nperature Blank 4-l~o.:!> - A 
..... 

.1-- .... One 40 mL in each cooler 
I I 

V v- s ~J G, -,,,·J l_pc..o.. h ~ ~ :, A ..C::.01 ,s P o I I octir 
,t; '50 I SP of).. OC(I+ _"-lfJ ' 9 
28 SP\S~ 03 oq~ 'l. '-U ' .,,, ~ - or 

•&ol ~o4- )oc,o )oO 

l)3 oOI &P oS- () "l .3-0 G,,,,,•J.. l.c~ h't.v. ) c:,-.t'' 
il3Jo\ sP ob Ce:f3g' 1'3K 

ZG cS'o I o~ o':l. oq'-(~ 131 

<.B oo I c.S P o~ 0 q, I.{_ Jr":;- ,,,,~ 1~0 9 I 

'<.B Sol S/;f oq oq 4q 4-2-
iB o o ( s P I o o~s-3 / 4-9 
~erSO\<Sf 11 " 

/ oc:rs:s "-V \ / -./ "-./ 53 

,qulehtd by: (Slg1t1l11rw) I 0,1, I Time RtcelVld by: (Slg111t11rw) Rtllnqul1htd by: (S/gn■tllf'f) Rt'91\lld by: (Slgn1tureJ . 

I.\ '23 03' 0 

qullhtd by: (S/gf!IIIJf'f) I Oat• / Time R1celvtd by: (Slgn1t11r,) R1llnciu1,nea by: (S/g111turw} 0111 / Time Rec,,..,.d by: (Slgn,turwJ 

qullhed by: (SlgMIUrt) 011, I Time Reetlvtd by: (Slgnatur,} Rtllnqullt.d by: (Slg1111u,--.J I 01lt / Time Received by: (Slg111tur't) 



• • • 
Chain Of Custody ----,-----------------------. OJ PIIOJECT NAME 

~43812 EMAC-Hunters Point: Regional Bedrock, Sites 1, 2 & 3 COOLER coc #: 1003 

4 W Conu.e1 (Namt aocl Pbon.e Numbtr) 

Sample 
ID 

mperature Blank 

Qp, 501 ,c:;p) 2-

J2 Q. ,<: o I ,t:, (> 13 
.1:2. t; tol ~() 14--

.t2 A~of .r. P l ~ 

~ p, (o I $ P I C, 

~ A ~o I .sf) J--=1--
p...G .Sol t;;;t 'Z.\ 

-
.1:2._P., t...o 1 bS, ~ &., 

0 i; S.o\ s ..s '2.3 
~~ cSo( s s 2-4-
f-<..0 So I s...s ~ 

lnQUl9/Md by: (Slgn,ture) 

lnqut.tMd by: (Slgn1t11re) 

lnQulal'-.d by: (SlgMture) 

Source 1 TEMPERATURE: Lab: APCL 
Purchase Order No: 

Suman Sharma (925) 288-2332 
Courier Company: ---'\_)_£ ..... ~.-::;;...----
Courier No: l ~6,.6 ½~S-o \ L\u. 19~-r:t 

Cooler: ~ of-z._ 

L1 l z.,3 l 03 Ship Date: 
( \ 

ice, NaOH/Zn 
Aqueous Prcscrvati ve ice, HN03 Acetate Check If 

Aqueous Coowner litO.SL PE lxO.SL PE Aqueous (A) MS/M:SD 
Solid Preservative ice ice (requires COrvIMENTS 

Solid Container 8 oz jar 8 oz jar Solid (S) 
Metals-Total ICP Acid Soluble double 

Sample Date Sample (EPA 60I0Bn471A/ Sulfide (SW9030B, MATRIX Yolume) 
mm/dd/yy Time 7470A, SW-846) SW-846) 

A ,._ One 40 mL in each cooler 

~ \u-\o.3 0 ~ ~:i. ✓ I/ s .~ , e,....,..,·& LP ~ 1-- 'k.-i Y"~ 
I ' ~J 1 ~-0 lo\ o 

looO ~ +-t.: 

Joo~ C't1~ ~<~ 

' lofO )o<,.-

1°1r I c,Cf 

)!S-0 C,,y,' &_ l,..:>c.C-1..kt,o,'. 4.-

l '2J.:) o Io o 

)"Z-o,::;-- g 
\2.u°':1- _/ q 

"' / 12-09 ...... V --....Y '-. / "\J / -z..~ 

Received by: (Sfgn,rurw) I Rellnqul1h1d by: (S/gn1tur,J 

Cete / Time Reeelwd by: (Slgn,111,.) Rellnqul1hed by: (Slgn1t11rt) Cate / Time Reee lved by: (Slgn1111re) 

Date / Tlm11 Aeoelwel by: (Slgnaturw) Rellnqut.hed' by; (IJ(IMIII,.) 0111 / Time AKelwd by; (Slgn,r11r,J 
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Chain Of Custody 

:)JNO. PllOSECTNAME 

13-~1 A,Qq W3812 El\1AC-Hunters Point: Regional Bedrock, Sites 1, 2 & 3 COOLER CCC#: 1004 
Source l TEMPERA TORE: 

Lab: APCL 

Su.man Sharma (925) 288-2332 I 
Purchase Order No: 

Z.... of 2-~w Coaua <l'iaa. alld Pb,- Number> 

u es Cooler: 
Courier Company: 

~} "2-3 \ oS J~J~ ~'c.~ I 1 :a- 66 vr::u.~- 0 ! ~ ~ 19:8:'J::J-\ Ship Date: 
llt ,t S&mplan l ~'O'Y'\ Courier No: i 1 -_,, ,,,....... 

ice, Na0H/Zn j~:t<fa" Aqueous Preservative ice, HN03 Acetate Check if 
Aqueous Container lx.O.SL PE lxO.SLPE Aqueous (A) MS/MSD i~ 
Solid Preservative ICC ice 

(requires OC~NTS Solid Container 8 oz jar 8 oz jar Solid (S) 

Metals-Total ICP Acid Soluble double 01 Sample Sample Date Sample (EPA 6010Bn471,V Sulfide(SW9030B, MATRIX volume) 
ID mm/dd/yy Time 7470A, SW.846) SW,846) 

IJlperature Blank - - A One 40 mL in each cooler 

~(.2.<:_,..,,\ _c-P :2.-', ~'U-\~ )U\ ,.r ~ ~ 'rYII I md'"'l c.,,..,, 'd I ,. c..,:.,... M CY,_ lt.u-
~~o\ ss 2-:+- \2..\3 

I 
) l..i I.,{ I 

~~&>I S.5 "'~ ) z.1s- 3~ ... 
~0..Sol S<: '2...~ 1 z.1 ! b8 
~6,So\ _c; c:::: ~o )2,..."2...0 6Cf 
.e.is01 <::;', ~I ) z.,'Z.-2- ~~ 

~B5o\ r~s ~2.. 12..Z.'r' I \.J ,"<-

U~.So! cSS 3..3 )2,..~ );; t-

~B£ol 8S .34- ! Z..30 ~ 

.6,Co ! Q'S 3.S- ) '2-.3.S.- / 
'"=}-fs 

l(;~ol ss 3,c., " / 
)Z-\.to ""' '\ / lJ/ g6 

Re~l~K by; ($/gnacu,w) Rellnq11lalled by:. (Slgnacure) Re111t..-.d by: (Slgn•Cur 

1q1118hecl by: (Slgn.t1.1,w) Rtc1lwd by: (Slgn,rure) Rtllnqul1h1d by: {Slgn,rure) 011e / Time R,calved by: (Slgn11ure) 

~ by: (8/gnatu,.) RellnqullMCI by: ($/g,wu,.) 0111 / Time R1ulwd by: (Slgn•tvre) 
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Data Quality Assessment Report 

This data quality assessment report has been prepared for soil samples collected at Hunters Point Project 
site under EMAC program. A total of ninety one soil, nine field duplicates, one source blank and three 
equipment rinsate samples were submitted for analyses to off-site laboratory. Analyses were performed 
by APCL located in Chino, California. 

1.0 ANALYTICAL METHODS 

The samples were analyzed for total metals USEPA Methods 6010B and 7470A/7471A and soluble acid 
sulfides by USEPA Method 9030B. 

1.1 TEMPERATURE AND HOLDING TIMES 

All of the samples were received by the laboratory in the acceptable temperature range of 4 ± 2° C, and 
analyzed within method-specified holding times. 

1.2 FIELD QC SAMPLES 

The field QC samples included one source blank, three equipment rinsate blanks, and nine field duplicate 
samples . 

1.2.1 Source Blank 

Field blanks were prepared from the deionized water used in the first two rinses and final rinse of 
decontamination. Source blank was collected to ensure that water used during decontamination of 
sampling equipment was free of the parameters of interest. 

Source blank sample RBS0lSBOOI, Alhambra CMUC032117:45, had trace level detections for some 
metals, which were considered not detected due to method blank contamination. 

The project analytical data are not qualified due to field blank sample contamination. 

1.2.2 Equipment Rinsate Blanks 

Equipment rinsates were collected to verify the effectiveness of sampling equipment decontamination and 
to monitor for potential cross contamination between samples. Equipment rinsates were collected from 
the final analyte-free water rinses of the equipment cleaning process. Three rinsates; RBS0lEB0l, 
RBS03EB1-334 and RBS02EB 1-240, were analyzed for the project analytes. Equipment rinsates were 
identified in the same manner as non-QC samples. 

Equipment rinsate samples were found to have some metals at trace levels, which were considered not 
detected due to method blank contamination. However, due to trace levels of mercury detected in two 
equipment blank samples. The following sample results were qualified as not-detected (U): 

• Malta Drive and O' Shaughnessy Blvd. Site - 5 mercury results by USEPA Method 7471A; and 
• Twin Peaks Site - I mercury result by USEPA Method 7471A . 

C:\wordpro\EMAC\Hunter.; Point\DQA.doc Page I of 4 DQA 



Above qualifications were minor and did not affect data usability. 

1.2.3 Field Duplicates 

Field duplicates were collected to evaluate sampling and analytical precision and to assess sample 
homogeneity. CoJlection procedures for the field duplicate sample and the primary sample were identical, 
and both were analyzed for the same suite of parameters. 

All of the RPD were below the 50 percent acceptance criteria, with the exceptions noted below: 

• RPD between lead results of primary sample RBS0 I SP03 and its field duplicate was 60%; and 
• RPD between lead results of primary sample RBS03CH002 and its field duplicate was 53%. 

High RPD values between primary sample and field duplicate analytical data could be attributed to matrix 
interferences or due to the nature of replacement of the metals within the Franciscan melange. Analytical 
data are generally not qualified due to high RPO values. 

2.0 LABORATORY QC DATA 

The laboratory QC data included the following: 

• Reporting limits; 
• Laboratory method blank; 
• Laboratory control sample and laboratory control sample duplicate (LCS/LCSD); 
• Matrix spike samples (MS/MSD); 
• Initial calibration check; and 
• Continuing calibration check. 

2.1 METHOD BLANK 

For inorganic analytes, initial and continuing calibration blanks were analyzed in addition to the method 
blanks. When target analytes were detected in the method blanks and calibration blanks, the 
corresponding sample results that are less than five times the amount found in the blank are qualified as 
not detected. The following sample results were qualified as not-detected (U) due to method and 
calibration blanks contamination: 

• Innes Avenue Site - 29 metal results by USEPA Method 6010B and 13 mercury results by USEPA 
Method 7471A; 

• Malta Drive and O' Shaughnessy Blvd. Site - 17 metal results by USEPA Method 6010B; 
• Twin Peaks Site - 27 metal results by USEPA Method 6010B; and 
• Field QC Samples - 29 metal results by USEPA Method 6010B and 2 mercury results by USEPA 

Method 7471A. 

Data usability was not affected due to method and calibration blanks contamination. 
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2.2 LABORATORYCONTROLSAMPLEANDLABORATORYCONTROL 
SAMPLE DUPLICATE 

The laboratory control sample (LCS) and laboratory control sample duplicate are aliquots of analyte-free 
water spiked with all target analytes and is prepared with each extraction batch for organic and inorganic 
analyses. The recovery of target analytes from the LCS is measurement of method performance in an 
interference-free sample matrix. Failure of target analyte recovery from the LCS to meet method 
acceptance criteria may indicate a systematic problem with the preparation and analysis of all samples in 
the batch. The following sample results were qualified as estimated not-detected (UJ) due to LCS/LCSD 
recoveries outside the acceptance criteria of 75 to 125%: 

• Innes Avenue Site - 33 soluble acid sulfide results by USEPA Method 9030B; 
• Malta Drive and O' Shaughnessy Blvd. Site - 33 soluble acid sulfide results by USEPA Method 

9030B; 
• Twin Peaks Site - 34 soluble acid sulfide results by USEPA Method 9030B; and 
• Field QC Samples - 4 soluble acid sulfide results by USEPA Method 9030B. 

There is no impact on the data usability due to LCS/LCSD outliers. 

2.3 MA TRIX SPIKE AND MA TRIX SPIKE DUPLICATE 

The matrix spike (MS) and matrix spike duplicate (MSD) samples are a portion of a field sample spiked 
with all target analytes, and is prepared with each extraction batch for extractable organic and inorganic 
analytes and with each analytical batch for volatile analytes. The MS/MSD are used to evaluate any bias 
introduced to the method due to matrix interferences, and to measure accuracy and precision for each 
analytical batch. For inorganic analyses, a field sample duplicate may be prepared in lieu of a matrix 
spike duplicate (MSD). The following samples results were qualified as estimated (J/UJ) due to 
MS/MSD and RPO recoveries outside the acceptance criteria(75 to 125% for MS/MSD recoveries and 
20% for RPD): 

• Innes Avenue Site - 160 metal results by USEPA Method 6010B; 
• Malta Drive and O' Shaughnessy Blvd. Site - 171 metal results by USEPA Method 6010B; and 
• Twin Peaks Site -97 metal results by USEPA Method 6010B. 

Data usability is not affected due to MS/MSD outliers. 

2.4 INITIAL AND CONTINUING CALIBRATIONS 

Instrument calibration was performed for each analysis according to the USEPA Method requirements. 
The linear analytical range was established for each method by analysis of standards prepared at 
increasing concentrations that cover the expected sample concentrations. The acceptability of the initial 
calibration was determined by calculation of a method-specific statistical parameter, such as a percent 
relative standard deviation or correlation coefficient. 

Following initial calibration and routinely during sample analysis, the stability of analytical systems was 
monitored by analysis of standards at concentrations near the mid-point of the linear range. The accuracy 
of sample results associated with a non-compliant continuing calibration may be less than expected, 
depending on the magnitude of the deviation from method acceptance criteria 
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All of the initial calibration and continuing calibration check standard results met the quality control 
criteria. 

2.5 INDUCTIVELY COUPLED PLASMA SERIAL DILUTION (REASON CODE A) 

The Inductively coupled plasma (ICP) serial dilutions are performed at a frequency of 10 percent of all 
sample analyses for metals by USEPA Methods 6010B. The serial dilution result is expected to agree 
with the undiluted sample result within 10 percent. The following metal results were qualified due to 
non-compliant serial dilutions: 

• Innes Avenue Site - 166 metal results by USEPA Method 6010B; 
• Malla Drive and O' Shaughnessy Blvd. Site - 171 metal results by USEPA Method 6010B; 
• Twin Peaks Site - 85 metal results by USEPA Method 6010B; and 
• Field QC Samples - 6 metal results by USEPA Method 60 lOB. 

Data usability is not affected due to serial dilution outliers. 

Laboratory met all of the project required detection limits. 

Over all, analytical data is of good quality and usable for the purposes of this project. 
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Cell Sample 
Location Location 

Innes A venue • Rock Grid 

6 RBSOlSPOI 

9 RBSOISP02 

25 RBSOISP03 

25 RBSOISP03 

148 RBSOJSP05 

138 RBS01SP06 

131 RBS01SP07 

91 RBSOISP08 

42 RBSOISP09 

49 RBSOISPlO 

53 RBSOlSPI 1 

86 RBS01SP12 

86 RBS01SP12 

76 RBS01SPl4 

63 RBSOISPl5 

105 RBSOJSPl6 

109 RBSOISPl7 

Innes Avenue· Soil Grid 

145 

4 

4 

8 

9 

28 

144 

38 

68 

69 

99 

103 

105 

50 

78 

86 

SP • serpentinitc 
SS • soil sample 

RBS01SP26 

RBS01SS21 

RBS01SS21 

RBSOISS23 

RBSOISS24 

RBSOISS25 

RBSOISS27 

RBS01SS28 

RBS01SS29 

RBSOISS30 

RBS01SS31 

RBS01SS32 

RBSOISS33 

RBSOISS34 

RBS01SS35 

RBSOISSJ6 

Attachment 4 - 1: Summary of Survey Results 
Innes Avenue - RBSOl Data Summary 

Survey 
Sample Identification Date Northing 

RBSOISPOI 04/22/03 453642 

RBSOISP02 04/22/03 453644 

RBSOISP03 04/22/03 453647 

RBSO 1 SP04 (Field Duplicate) 04/22/03 453647 

RBS01SP05 04/22/03 453650 

RBS01SP06 04/22/03 453647 

RBSOISP07 04/22/03 453646 

RBSOISP08 04/22/03 453640 

RBSOISP09 04/22/03 453645 

RBSOISPIO 04/22/03 453646 

RBSOISPl 1 04/22/03 453647 

RBSOISPl2 04/22/03 453649 

RBSOlSPl 3 (Field Duplicate) 04/22/03 453649 

RBSOISPl4 04/22/03 453646 

RBSOISPl5 04/22/03 453640 

RBS01SPl6 04/22/03 453646 

RBS01SPl7 04/22/03 453647 

RBS01SP26 04/22/03 453684 

RBSOISS21 04/22/03 453676 

RBSOISS22 (Field Duplicate) 04/22/03 453676 

RBSO!SS23 04/22/03 453677 

RBSOISS24 04/22/03 453676 

RBSOISS25 04122/03 453683--

RBSOISS27 04/22/03 453684 

RBSOISS28 04/22/03 453678 

RBS01SS29 04/22/03 453678 

RBS01SS30 04/22/03 453678 

RBS01SS31 04/22/03 453679 

RBSOISS32 04/22/03 453677 

RBSOISS33 04/22103 453678 

RBSOISS34 04/22/03 453681 

RBS01SS35 04/22/0J 453679 

RBS01SS36 04/22/03 453683 

Easting 

1458343 

1458339 

1458335 

1458335 

1458335 

1458339 

1458344 

14S834S 

1458343 

1458339 

1458336 

1458333 

1458333 

1458340 

1458344 

1458341 

1458339 

1458283 

1458291 

1458291 

1458289 

1458289 

1458281 

1458283 

1458290 

1458290 

1458290 

1458290 

1458288 

1458288 

1458285 

1458286 

1458282 

RBSOISP26 sample location was classified in the soil grid even though rock was present. 
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Cell Sample 
Location Location 

Twin Peaks - Rock Grid 

112 RBS02CHI 12 

118 RBS02CHI 18 

12 RBS02CHl2 

128 RBS02CHl28 

145 RBS02CH145 

16 RBS02CHl6 

22 RBS02CH22 

22 RBS02CH22 

42 RBS02CH42 

46 RBS02CH46 

53 RBS02CH53 

60 RBS02CH60 

66 RBS02CH66 

66 RBS02CH66 

79 RBS02CH79 

92 RBS02CH92 

95 RBS02CH95 

Twin Peaks - Soil Grid 

05 RBS02SS05 

05 RBS02SS05 

10 RBS02SSIO 

118 RBS02SSI 18 

120 RBS02SSl20 

129 RBS02SSl29 

143 RBS02SS143 

150 RBS02SSl50 

26 RBS02SS26 

35 RBS02SS35 

41 RBS02SS41 

41 RBS02SS41 

56 RBS02SS56 

58 RBS02SS58 

65 RBS02SS65 

75 RBS02SS75 

88 RBS02SS88 

CH - chert 
SS • soil sample 

U:\Hunters_Point\HP _Source_ l lrepo11 
tabks',databases\Task 3a.mdb • rpt_swveyl 

Attachment 4 - 2: Summary of Survey Results 
Twin Peaks - RBS02 Data Summary 

Survey 
Sample Identification Date Northing 

RBS02CHI 12-213 06/10/03 462149 

RBS02CHI 18-215 06/10/03 462149 

R8S02CHl2-205 06/10/03 462157 

RBS02CH 128-204 06/10/03 462154 

RBS02CHl45-214 06/10/03 462148 

RBS02CH 16-207 06/10/03 462152 

RBS02CH22-210 06110/03 462152 

RBS02CH I 50-211 (Field Duplicate) 06/10/03 462152 

RBS02CH42-206 06/10/03 462154 

RBS02CH46-208 06/10/03 462154 

RBS02CH53-2l2 06/10/03 462152 

RBS02CH60-2 I 6 06/10/03 462149 

RBS02CH66-202 06/10/03 462157 

RBS02CHI00-203 (Field Duplicate) 06/10/03 462157 

RBS02CH79-209 06/10/03 462152 

RBS02CH92-200 06/10/03 462157 

RBS02CH95-201 06/10/03 462157 

RBS02SS05-2 I 7 06/10/03 462219 

RBS02SSI00-218 (Field Duplicate) 06/10/03 462219 

RBS02SS I 0-222 06/10/03 462222 

RBS02SSll8-231 06/10/03 462240 

RBS02SSI 20-232 06/10/03 462242 

RBS02SS 129-221 06/10/03 462224 

RBS02SSl43-226 06/10/03 462236 

RBS02SSl50-233 06/10/03 462244 

RB S02 SS26-22 7 06/10/03 462235 

RBS02SS35-2 I 9 06/10/03 462219 

RBS02SS4 l-223 06/10/03 462225 

RBS02SS 150-224 (Field Duplicate) 06/10/03 462225 

RBS02SS56-228 06/10/03 462236 

RBS02SS58-229 06/10/03 462237 

RBS02SS65-220 06/10/03 462220 

RBS02SS75-225 06/10/03 462229 

RBS02SS88-230 06/10/03 462239 

Easting 

1437225 

1437228 

1437227 

1437224 

1437226 

1437227 

1437227 

1437227 

1437225 

1437227 

1437228 

1437230 

1437225 

1437225 

1437227 

1437224 

1437225 

1437270 

1437270 

1437267 

1437260 

1437258 

1437271 

1437264 

1437259 

1437259 

1437272 

1437267 

1437267 

1437260 

1437258 

1437272 

1437266 

1437260 
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Attachment 4 - 3: Summary of Survey Results 
Malta Drive and O'Shaughnessy Blvd Site - RBS03 Data Summary 

Cell Sample 
Location Location Sample Identification 

Malta Drive and O'Shaughnessy Blvd Site - Rock Grid 

88 RBS03BA088 RBS03BA088-31 I 

109 RBS03BA109 RBS03BA109-304 

113 RBS0JBAI 13 RBS0)BA 113-305 

114 RBS03BA114 RBS03BA114-306 

119 RBS03BA1l9 RBS03BAI 19-309 

119 RBS03BAl19 RBS03BA119:310 (Field Duplicate) 

136 RBS03BAl36 RBS03BA 136-313 

143 RBS03BAl43 RBS03BAl43-316 

2 RBS03CH002 RBS03CH002-300 

2 RBS03CH002 RBS03CH002-30 I (Field Duplicate) 

39 RBS03CH039 RBS03CH039-302 

42 RBS03CH042 RBS03CH042-307 

44 RBS03CH044 RBS03CH044-308 

67 RBS03CH067 RBS03CH067-314 

71 RBS03CH07I RBS03CH07 l-3 I 5 

74 RBS03CH074 RBS03CH074-303 

90 RBS03CH090 RBS03CH090-312 

96& 132 1 RBS03CH96-l32 RBS03DSOO 1-3 I 7 

Malta Drive and O'Shaughnessy Blvd Site - Soil Grid 

2 RBS03SS002 RBS03SS002-3 I 8 

10 RBS03SS0I0 RBS03SSOI0-324 

22 RBS03SS022 RBS03SS022-329 

38 RBS03SS038 RBS03SS038-322 

39 RBS03SS039 RBS03SS039-323 

43 RBS03SS043 RBS03SS043-326 

52 RBS03SS052 RBS03SS052-330 

60 RBS03SS060 RBS03SS060-332 

62 RBS03SS062 RBS03SS062-3 I 9 

63 RBS03SS063 RBS03SS063-320 

72 RBS03SS072 RBS03SS0T2-325 

74 RBS03SS074 RBS03SS074-327 

94 RBS03SS094 RBS03SS094-32 I 

134 RBS03SSJ34 RBS03SS 134-328 

148 RBS03SS148 RBS03SS148-33 I 

I. The discrete sample RBS03DS001-3 I 7 was collected between cells 96 and 132. 
BA- basalt 
CH - Chert 
SS - soil sample 

Survey 
Date Northing 

05/19/03 456132 

05/19/03 456133 

05/19/03 456132 

05/19/03 456133 

05/19/03 456131 

05/19/03 456131 

05/19/03 456132 

05/19/03 456132 

05/19/03 456132 

05/19/03 456132 

05/19/03 456132 

05/19/03 456133 

05/19/03 456133 

05/19/03 456136 

05/19/03 456132 

05/19/03 456135 

05/19/03 456134 

06/19/03 456135 

05/19/03 456119 

05/19/03 456121 

05/19/03 456122 

05/19/03 456119 

05/19/03 456120 

05/19/03 456122 

05/19/03 456122 

05/19/03 456122 

05/19/03 456119 

05/19/03 456118 

05/19/03 456126 

05/19/03 456122 

05/19/03 456118 

05/19/03 456118 

05/19/03 456120 

Easting 

1438248 

1438243 

1438243 

1438244 

1438245 

1438245 

1438250 

1438254 

1438244 

1438244 

1438246 

1438247 

1438245 

1438254 

1438253 

1438244 

1438249 

1438251 

1438288 

1438292 

1438299 

1438292 

1438292 

1438294 

1438299 

1438303 

1438290 

1438289 

1438288 

1438294 

1438289 

1438294 

1438302 

U:\Htmlers_Point\HP _Source_ I \report 
tables'<latab:iscs\Task 3a.mdb - rpt_survcyl 
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1.0 INTRODUCTION 

Summary statistics for trace metal concentrations in soil and bedrock were calculated for the 
following parameters: 

1. The underlying distribution 

2. Number of detected samples, total number of samples, and detection frequency 

3. Minimum and maximum concentrations for censored (non-detect) data only 

4. Minimum and maximum concentrations for detected data only 

5. Median, 95th percentile, mean, standard deviation(s), coefficient of variation (CV), 
and the one-sided upper 95th percent confidence limit of the mean (UCL9s) for 
detected and censored data combined 

Descriptions of the individual methods used are provided below. 

2.0 DISTRIBUTION TESTS 

The Shapiro-Wilk W test was conducted for all samples with at least five measurements and 
detection frequencies greater than or equal to 50 percent. The W test is one of the most powerful 
tests for determining if a set of measurements follows either a normal or lognormal distribution. 
The W test relies on computing a correlation between the quantiles of the standard normal 
distribution and the ordered values of the observed data. When the W statistic is close to 1.0 the 
observed data will follow an essentially straight line when displayed using a normal probability 
plot. The following null (Ho) and alternative (HA) hypotheses are tested using the W test: 

H0: the data follow a normal distribution 

HA: the data do not follow a normal distribution 

Tests were conducted sequentially on data in original and natural-log transformed units. A Type 
I error rate (a) of 0.05 (equivalent to 5 percent) was used to interpret the significance of each 
test. A Type I error rate of 0.05 means that there is a 5 percent chance that the null hypothesis 
will be rejected when it is true (that is, the data are normally distributed), leading to the false 
conclusion that the underlying distribution is not normal. When the test is conducted using log
transformed data, failure to reject Ho leads to the conclusion that the data follow a lognormal 
distribution (rejection of Ho indicates that the data are not lognormally distributed). 

Censored (non-detect) data were evaluated in the distribution tests using the reporting limit for 
each chemical. Chemicals confirmed as following a normal or lognormal distribution based on 
the outcome of the W test were identified as "normal" or '·lognormal", respectively, in summary 
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tables. Chemicals not confinned as either nom1al or lognormal were identified as "unknown" in 
summary tables and were further evaluated by examining normal and lognormal probability 
plots, outlier box plots, and frequency histograms. Professional judgment was used to select the 
distribution that most closely fit the data. Chemicals judged to best fit a normal or lognormal 
model were listed as "Unknown[a]" or "Unknown[b]", respectively, in summary tables. 

3.0 POPULATION MOMENTS 

Calculation of the mean, s, and UCL95 was conducted for samples with at least one detected 
measurement using distribution-dependent formulae. Only the minimum and maximum 
reporting limits were provided for chemicals with zero detections. 

For samples with at least 85 percent detected data, one-half the reporting limit was substituted 
for censored data. For samples confirmed or assumed to follow a normal distribution, the 
arithmetic mean and s were calculated and the UCL95 was calculated using Student's t statistic. 
For samples confirmed or assumed to follow a lognom1al distribution, minimum variance 
unbiased estimates (MVUE) of the mean and variance of the mean were calculated following 
Gilbert (1987) and U.S. Environmental Protection Agency (EPA) (2002). The UCL9s for 
samples following a lognormal distribution was calculated using Land's method. 

For samples with greater than 15 percent censored data, population moments were calculated 

• 

using stochastic modeling, following the "bounding" approach described in EPA (2002). This • 
approach treats each censored datum as a random variable that can assume any value between 
zero and its respective reporting limit. The mean and s for samples with greater than 15 percent 
censored data were determined by taking the median values for the mean and standard deviation 
generated using either arithmetic (for confirmed or assumed normal distributions and 
distributions listed as "Not Tested") or MVUE estimators (for confirmed or assumed lognormal 
distributions). A Monte Carlo model was used to calculate a minimum of 2,000 estimates for the 
mean, s, and UCL95, each time substituting random values for each censored measurement. 
Each UCL95 was calculated using equations based on either the t statistic (for confirmed or 
assumed normal distributions), the MVUE Chebyshev method (for confirmed or assumed 
lognormal distributions), or the non-parametric Chebyshev method (for distributions listed as 
"Not Tested"). If the range ( difference between the minimum and maximum) for the distribution 
of estimates of the UCL95 is small, then this indicated that censored measurements contributed 
little to the uncertainty of the estimate. In practice, this is generally not the case, and it is 
necessary to select a concentration to be used as a "plausible upper bound" for the UCL95. For 
this investigation, the 95th percentile of the distribution was used as the upper bound 
concentration. The maximum concentration was not used because it represents the highest 
concentration that could theoretically be calculated (or nearly so based on 2,000 calculations) 
from the sample data and, therefore, represents a "worst case" concentration rather than a 
plausible upper bound. 

The median (50th percentile) and 95th percentiles were also calculated for all chemicals detected 
in at least one sample, irrespective of the detection frequency, using nonparametric assumptions 
(that is, based strictly on a rank ordering of the combined detected and censored measurements). 
The reporting limit was substituted for censored data in calculations of the median and 95th 

• 

percentile concentrations. 
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• TABLE B-1: SUMMARY STATISTICS FOR ALL SITES AND MATRICES COMBINED 
Metals Concentrations in Franciscan Bedrock Outcrops, Hunters Point Shipyard, San Francisco California 

,_ ___ S_•~mple Size Detection 
Frequency 

Censored Data 

• • 
SUMMARY STATISTICS 

Detected Data Detected and Censored Data 

Chemical Distribution• Detected Total (Percent) Min Max Min Max Median• C958 Mean' so• CV UCL,/ 

Aluminum Unknown{bJ 100 100 100 NIA NIA 6 89E+02 J.56E+04 7 89E+03 2.57E+04 1.21E+04 1.61E+03 13 1 56E+04 

Antimony Not Tested 100 0 3.10E-01 4.60E+01 NIA NIA NIA NIA NIA NIA NIA NIA 

Arsenic Unkno'NT'l[b] 96 100 96 4.60E-01 1.00E+01 6.S0E-01 3.79E+01 5.25E+00 3.13E+01 9.11E+00 1.32E+00 15 1.20E+01 

Barium _ Unknown[b~J ___ _,__. __ 10_0 _____ 1_0_0_--+ __ 1_00 __ -; NIA NfA 9.40E-01 4 39E+03 J.81E+02 1.86E+03 1.40E-+-03 6.B2E+02 49 3.21E+03 

Beryllium Not Tested 100 1.J0E-01 2.J0E+D0 1 S0E-01 3.B0E-01 5 40E-01 2.20E+00 5. l?E-01 5.22E-01 101 8.30E-01 
- ---- - --- ------------j---------".::___J__ _ __c __ _,___cc_::_cc __ __c=c...::=---+-==.'._ __ =='-'--+---'=-==.:_---==-=----===.'._---==-=------=---~=~-
Cadm1um Nol Tested 16 100 16 1.G0E-02 2.30E+00 1.80E-01 7.40E-01 500E-01 2.20E+00 2.83E-01 3.32E-01 117 488E-01 
Calcium Unkno'Ml[b] _j __ ~"~----'~00=-----.,- _ 99 ~---,.-oO_E_+_02----,-.0-0E_+_0_2_.,__4_3_2_E+_0_1 ___ 4_.2-4E_+_0_3 -+--,-.0-8-E-•0_3 ___ 3-.6-1-E-•0_3 ____ 1 51 E +03 2.17E .. 02 14 1 99E .. 03 

Chromium Unknown{b] ·I 100 100 100 NIA NIA 2 70E+00 7.52E+02 5.15E+01 5.78E+02 2 08E+02 5.24E+01 25 3.30E+02 
Cobalt Unknown(b} 100 10-0--+--,-0-0- -----,N.,,IA,--------N-1-A--f-~,-9-0E~•-'-O-O--~, .~,,=E~+~02=----+--,~9~1E+01 1.16E+02 4 74E+01----,-,-.E-•_O_O -,-, ----,-.-GE +01 

____ . _u~a_ka_o_w~,[~b~[ ___ ,I ___ 9_7 _____ 1"0-'-o __ , __ 9cc7 __ ~-----2-_1-0=E=•O=o======3-.-1_0-E=•-O-O==.::i:=~3cc·-•=o-E;:+~Occ.O-_-_-_-_-_-cc3-."',-6:E=•.cc0~2::==:==~5cc.-o~oE;:•~0-'-1===~~;2~.-5"'5-:=,_E-•;0=2--===~~~;1".-2=2-E;:+;0=2---------------:=,_2-.=,-'~E'-+-'-01__ 19 ____ U_6_E_•0_2 

Unkno'Ml[b] I 100 100 100 NIA NIA 4.34E+03 2 03E+05 5.00E+04 1.02E+05 5.76E+04 3.1SE-1-03 6 36E+04 

Copper 

Iron 

Lead Unknown[a] I 99 100 99 1.00E .. 00 1.00E+00 190E-01 125E+02 3.33E+01 9.49E .. 01 3.77E+01 2.75E+01 73 ____ 4_.2_3~~1 __ _ 

-M-,g-,-e,-_,c-_m::_::_-_-_~_::_::_::_::_::_-u_-,_,::_,-o_w::_,::_1b=J=---~--l-.-~---,-o-o--+--,-oo---f---N-1A _____ N_1_A-_-_-_~":_--=,-·cc•-sccE=•=0-2,_-_-_-_-_-...c-2cc..-,"o-:,E-_+-o=s===·~===2-.cc6=5E=•=0-3,_-_-_-_-~_-_1::_.s::_s-E,_•::__o-s_-_-_-___ 8c_--0_1-E~•~0_4-------_-_-,-.98~_•0_4___ 50 ___ 2:_8!~~5-

Manganese ~n~n~~[b]_ ~ 100 100 ___ ~ NIA NIA 1_-'-3.=66°'E'-•~02:_ 4.05E+04 ___ 2.~~E+~ __ 1.99E .. 04 ______ -~~~~~- 1.18E .. 03 19 _ 8.91E+03 __ 

Mercury Unknown[b] --- - - i 80 ___ 1_0_0_-_c __ S_0 __ +-_1."10,cE,--0,-2 __ --c1cc0,cOE,-•cc01,------ c-i ~2~.5_0=E-_02=------'-6.-'-00~E,_-0~1---+--9~2-'-5=E·-'-02~ __ 3.-'-20~E~·0_1_ 1 49E-0_1 ____ 2_.53E-02 _ ~-- --~~E_-0_1_ 

Molybdenum Not Tested I 100 ~-•--~ _ 2.30E+01 l--3_.4_0E_-_01 ___ 1-'-.4_0=E_•0_0_ __5.:..~~E_•~ .. 2.20E+01 4 10E+00 _ -~6~~~0 113 6.87E--□O 
N1c1<.el Un\mownfb} _j __ ~ iOO 100 NIA NIA _J __ 1._02_E_•_01 ___ 2_.1_2_E_•0_3 __ -i __ 7_.3_._E_+0_1 ___ 1_82E+03 __ 6_.74_E_ .. o_?_ ----. 225E+02____ _ 33 1.21E+03 

Potassium Unknown[bj I 96 100 96 2.75E+02 3.32E+02 I 6.41E+01 3 34E .. 03 7.72E+02 3 06E+03 1.19E+03 1.83E+02 15 1.G0E .. 03 

Seleniu~- ___ ~~ormal ·1 ___ 6
4

-

2

s _____ 

1

10

00

o 1.BOE-o1· -_::_::_s.::_oo=E=•O=O_Jl __ s~.0~0E~-~01_ 2.JJE .. 01 2~E_•0_0 ___ 1_.~E~01 A.49E+g~--- __ ~-_9~E~~- _ 23 1 29E+01 

Silver Not Tested . ;---•2 ____ S_20E-02 2.30E .. 01 -I 2 40E-01 2.60E+00 __ 1.0_5_E•_oo_ 2.20E+01 ?:~~•go d.82E+00 172 5 67E .. 00 

Sodium _____ N_o_t~Te_s_te_d ___ _j_ __ 2 ____ ~1-'-00=----+----=-2 --+--6_.4_1_E_•0_1 ___ 1._00_E_•0_4_-+-__c8·cc57'-'E'-+-"01'-__ 1cc.0c::6ccEcc•0:.:2=----+--"3.cc6cc5E,_•cc.03:__ _ 5.50E +03 ____ 1. 72E -1-03 _ 1.60E•_~3 93 2.68E-i-0J 

Thallium _N_o_t_Te_s_te_d ___ --+-1 __ 3_5__ 100 35 I- ~.10E-0~ __ 4.60E+01 _ I 7.20E-01 3.00E+00 1.00E+01 _4.50E•01 __ 7.63E-1-00 ___ 1..:oo_E~01 131 1.36E+01 

Vanadium Lognormal 100 ---,-0-0--+--,~oo--J NIA NIA I 4.00E+00 3.55E .. 02 I 4.2a_~~ 2.53E+02 7~6~~o-~ ____ 9.63E_:_0_o_ 13 9.75E+01 
Z1nC--- • ___ L_og_a_o-,m-a-1 ----~--10-0 ____ 1_0_0 _--;.--1-00--+i--N-IA- NIA c-1 --c9-,.0-,-0E~•~0~0--~2.~67~E'-+~02=----I 5. 72E +01----,-, cc69"Ec-c .. 02 7.62E .. 01 5 62E .. 00 7 8. 72E+0l 

=========================================""='===================-========== 
Notes: Concentration units are mg/kg 

CV 

M,a 

Ma, 

MVUE 

NIA 

Sources 

For samples ,,..,th less than 15 percent censored data. one half the reporting hmrt 1s substituted !or each non-detect measurement 1n all calculations unless otherv,,se 1nd1cated. 

For higher frequencies of censored data. all calculations were perfo1med using stochastic moaehng. rona,,..,ng the "bouna1ng-- approach presented in EPA (2002). 

Details of the approach used for perform,ng all calculations are contained 1n the methods section of this report. 

Par samples .....,,h zero detections. only the minimum and maximum repo11ing hm1t are reporled. 

For all cases With at least 5 detected samples and a detection frequency greater than or equal to 50 percent. tested using the Shapiro-Wilk W test (alpha equal to 0.05) 

Dislr1but1ons conf,rmed as normal or lognormal are listed as ""Norma1·• or '"Lognormal ·· For cases where d1stribulron testing was not conducted. the d1stribut1on 1s listed as "Nol Tested" 

Por cases in wtiich d1stnbut1ons could not be confirmed using the Shap1ro-W1lk W test. d1stnbut1qns were estimated usmg probability plots. box plots, and frequency histograms. 

D1stribu\1ons estimated to be normal or lognormal are listed as UnknoY.111[a] or Unknown[b]. respectively 

F"or sample-sizes greater than two 'Nith at least one detection estimated using a nonparametnc approach. based on ran!< ordering or the data (reported values used rar all censored data) 

F"or sample-sizes greater than two v.,th at least one detection. calculated using distribution-dependent formulae. 

F"or confirmed or estimated normal drstr1butions With no more 1han 15 percent censored data calculated using equations 4.3 (mean) and 4.4 (standard deviation) 1n Gilbert ( 1987). 

For confirmed or estimated lognormal d1stribut1ons with no more than 15 percent censored data. these are the m1n1mum variance unbiased (MVU} estimators foHo.....,ng 

equations 13.3 (mean) and 13.5 (standard deviation) m Gilbert (1987) 

Calculations !or all cases wilh greater than 15 percent censored data use the median values generated rrom 2.000 iterations of a Monte Carlo model. lollov.,ng the bounding" 

approach described in EPA (2002) 

These calculations are based on 1) the arithmetic mean and SD for confirmed or assumed normal d1stnbutrons. 2) the MVUE or the mean and SD !or confirmed 

or assumed lognormal distributions and 3) the arithmetic mean and SD when the drS!nbut1on 1s listed as "Not Tested."" 

For confirmed or estimated normal d1str1but1ons With no more than 15 percent censored data. calculated using equation , 1.6 1n Gilbert ( 1987). 

For confirmed or estimated lognormal d1stnbut1ons v,,th no more than 15 percent censored data calculated using Land"s method {EPA 1992. Gilbert 1987). 

Calculations !or all cases \r\lllh greater than 15 percent c:ensored data use the 95th percentile generated tram 2.000 1terat1ons cl a Monte Ca,10 model. rallo'Mng the '"bounding· approach 

described in EPA (2002) These ca\cu\ations are based on "\) \he I statistic tor confumed or assu~d normal d1s\r1bu\ion'S. 2) the MVUE Cheby'Shev inequahty 101 con!1r~d 

or assumed lognormal distributions. and 3) the nonparametric Chebyshev inequal1tv when the d1stnbutron is listed as ""Not Tested" 

Coefficient of variation ([SD/mean]" 100) 

Minimum concentration reported 

Maximum concentration reported 

Minimum variance unbiased estimate 

Not appllcable 

095 

SD 

UCL9~ 

Unk.nown[aJ 

Unknown[b] 

95th percentile (quantile) 

Standard devra!lon 

The one-"Slded 95 percent upper confidence limit of the mean 

Distribution assumed lo be normal based on examination of probability plots. outlier box-plots, and frequency h1stograms. 

D,stribu\1on assumed to be lognormal based on exam1na11on of probab1hty plots. outlier box-plots. and f1equency histograms. 

Gilbert. R. 0. 1987. Stafi5lical Methods for Env,ronmental Pol/ut,on Mornlormg . John Wiley & Sons. Inc .. New York. NY. 

US Environmental Protection Agency (EPA). 1992. "Supplemental Gurdance to RAGS: Calculating !he Concentration Term·· lnlerm1ttent Bulletin, Volume 1. Number 1. Publication 9285.7-081. 

EPA. 2002. '"Calculat1ng Exposure Point Concentrations at Hazardous Waste Sites." OSWER 9285.6-10. Washmgton, D.C December 2002. 
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TABLE B-2: SUMMARY STATISTICS FOR INNES AVENUE, ALL MATRICES COMBINED 
Metals Concentrations in Franciscan Bedrock Outcrops. Hunters Point Shipyard, San Francisco California 

I 

t _§_a~ple Size Detection I Censored Data 
Frequency 

Chemical Distribution,. Detected Total (Percent) Min Max 

SUMMARY STATISTICS 

I 
Detected Data 

Max --f----:dian' 

- -
Detected and Censored Data --- --------- -

Min Q95" Meanc SD' CV UCL.s 5d 

Aluminum Unknown[b] 33 33 100 NIA NIA 
~ri1I:6,~~X- -_: Not Tested --l--'co'---~3~3--+-----'oc'-----+---~°='-~--------,1-.4c'c0~Ec-'-+~0-1 ---+-----===-=----==-=:.._---1 4.60E-01 

6.89E+02 9.18E+03 1.80E+03 8.70E+03 3.21E+03 5.17E+02 16 4.50E+03 
NIA NIA NIA NIA NIA NIA NIA NIA 

Arsenic Lognormal 31 33 94 5.90E-01 4.60E-01 6.90E-01 3.70E+OO 1.40E+OO 3.42E+OO 1.73E+OO 2.17E-01 13 2.23E+OO 
Ila ii um- -- - _ _____\J_n_krlel"'.fl(~] 33 33 100 NIA 
Beryllium Not Tested--i-~'cO----c3~3--l---~0~---+--,-0°='-~----7~.2,cO~Ec'--0~1----i--=='---'--''-------===--:..::..:.... __ I---'--'-'=-"-':.._ __ __::=-=--"--'--------==-=-----'-----==---=--,_ 

Cadmium-· Not Tested O 33 0 7.20E-01 

NIA 
5.00E-01 
5.00E-01 

9.40E-01 6.36E+01 7.60E+OO 6.36E+01 2.2BE+01 6.SSE+OO 29 4.58E+01 
~-

--------
NIA NIA NIA NIA NIA NIA NIA 
NIA NIA I NIA NIA NIA NIA NIA NIA 

Calcium Unknown(b] 32 33 97 1 ,OOE+02 
Chromium Normal - ---+------,3C::3'-----c3cc-3--+--1~0c=o--+--~'-'--"~c_---~'-'N~IA'-.Cc__+-_.c.cc~---=--'-----c"-=--=-cc._:=--+---c'--'~-='----------==-=-=-----~~-=-=--------=~__..cc:.._ __ .c.= ___ c'-c~---=-

1 OOE+02 
NIA 

4.32E+01 4.24E+03 4.19E+02 3.93E+03 1.29E+03 4.55E+02 35 3.19E+03 
7.29E+01 7.52E+02 5.33E+02 7.46E+02 4.92E+02 1.85E+02 38 S.47E+02 

Cobalt Normal 33 33 100 NIA NIA 9.70E+01 
Copper- ---~oc::rm=-a::-;1--:1----;;30;;-------,3'°3;----t----,9"1-----c------=-==-:;-;:------30-_-c,o=cEc-+""'oc=o,------+------,=~=----=-cc=--=c---=c_--+------cc-7~=-----c'-~=--c~-----c-==-c~------,=c=--=---c'-=---~===-

fron. Normal 33 33 100 NIA 

I 
I 2.10E•OO 

3.43E+01 1.31E+02 8.67E+01 1.25E+02 9.15E•01 1.88E+01 21 
3.BOE+OO 3,70E•01 1.11E•01 3.69E+01 1.59E•01 3.07E+OO 19 2.43E•01 

I NIA 2.26E+04 7.11E+04 4.56E+04 6.86E+04 4.87E+04 1.11E+04 23 5.19E+04 

Lead -- Unknown[b]_--+_~3C::2'--------=3-=-3_-+--~9'"'7 __ +-----"'=c...c_=--------'1-".0'-'0"'E'-+-"-00c__+-_ _c_c:c:,cc...c.::.._ __ -----'-==----:'-"--+-----'-"~---=--'--------'---"-'==------=-'-'--cc:c--c--c---=-'-"---=--'------'-"--------=-'=-__..cc'-

~=~~=~~: ~~~~~:~[~l----+-~;~;----~;7;----;---~~~~~---+----~-------~-;:----+--~~----~'-~'--C-------~----~~~-------------------~=~-
I 1.00E+OO 
I NIA 

1.SOE-01 1.25E+02 1.61E+01 1.1BE+02 6.14E+01 2.67E+01 43 1.99E+02 
9.52E+04 1.72E+OS 1.62E+05 3.1BE+04 20 1.71E+05 2.10E+05 2.04E+05 

I NIA 5.06E+02 3.13E+03 6.B6E+02 1.B4E+03 8.59E+02 5.BOE+01 7 9.73E+02 
M•rcury Unknown[iij- 19 33 58 3.30E-02 
Molybdenum Not Tested ---+--'co-----c3cc-3--+--c'co~---+--c'ccc-=---='=--------c7~_2"0'=E'-+~oo=---+--===:.._------===c:_-+---==='-------=='-"-"-'------~=="-'-----=~='----'---"----~c-=c~-

I 1.10E-02 
I 5.00E+OO 

6.SOE-02 6.00E-01 8.70E-02 5.02E-01 2.05E-01 9.27E-02 45 1.09E+OO 
NIA NIA NIA NIA NIA NIA NIA NIA 

NIA 1.68E+03 Nickel Unknown(a] 33 33 100 NIA 
Potassium Unknown(b]----t------,2,=9,-----------;;3,c-3--+---:c8;;-8-----,----=--c=c-:::::-----c3-c_3c=2"'E,---+"'o2=--+---='c~---c'~-----""'=c=-c~-i---c'-c~---c-c~--~-=-=---=--=---~-=-=--=---=-'-c~--c'-~---=----=-===,-----I 2.75E+02 

4.99E+02 2.12E+03 1.62E+03 1.97E+03 1.60E+03 2.73E+02 17 
6.41E+01 B.99E+02 1.55E+02 B.79E+02 2.93E+02 5.40E+01 18 4.37E+02 

Selenium Not Tested 12 33 36 5.00E+OO I 1.80E-01 1.90E+OO 3.30E+OO 1.40E+OO 3.B1E+OO 1.19E+OO 1.10E+OO 92 2.20E+OO 
Silver Not Tested 0 33 0 5.00E+OO I 5.20E-02 NIA NIA I NIA NIA NIA NIA NIA NIA 
Sodium Not Tested 2 33 6 5.00E 5.90E+02 B.57E+01 1.06E+02 5.00E+03 5.00E+03 1.43E+03 1.54E+03 107 3.05E+03 

I 2.10E-01 
NIA -~::~~---g~m~-~f-~~";:-----~~--+--,7060--i--=ii 7.SOE-01 3.00E+O~--J--2,SOE+OO 1.33E+01 3.21E+OO 8.07E-01 25 1.20E+01 

4:00E+o□---4:36E+01 1:56E+-□ .---4:1"4E+□,---------2:10E•o1--2.61E+Oo---,2---2:esE.+01-

Zinc Unknown[b] 33 33 100 NIA 2.02E+01 1.24E+02 

Notes. Concenl1at1on units are mg/Kg 

CV 

Mm 

Ma, 

For samples with less than 15 percent censored data one ha11 the reporting limit 1s subsbtuted !or each non-detect measurement In all calcuJatIons unles9 otherw,se indicated 

For higher frequencies of censored data. all calculallons were performed using stochasbc modeling, follow,ng the "'bounding" approach pre!lented In EPA (2002). 

Details ol the approach used !or perlormmg all calculations are contained m the methods section ol th1!1 1eport. 

For samples with zero detect.ions, only the m1111mum and maximum reporbng hm1t are reported 

Fo1 all cases Wllh at least 5 detected samples and a detecbon hequency greater than or equal to 50 percent. tested usmg lhe Shapiro-Wilk W test (alpha equal to 0.05). 

D1str1butrons confirmed as normal or lognormal are listed as ""Normar or '"Lognormal."" For cases where distribution tesbng was no! conduct<!d the dIst11but1on Is listed as ··Not Tested .. 

For cases In which dlstribubons could not be confirmed using the Shapiro-Wik W test. dlslribubons were estimated using probability plots. box plots. and frequency histograms. 

D1stribut1ons estimated to be normal or lognormal are listed as Unk.nown[a] 01 Unknown[b] respect,vely 

For sample-sizes greater than two wth at least one detection estimated using a nonparametric approach. based on rank. ordering of the data (reported values used for all censored data) 

For sample-sizes greater than two with at least one detection. calculated usmg d1stnbubon-dependent formulae. 

For confirmed or esbmated normal dIstnbut1ons with no more than 15 percent censored data calculated using equations 4 3 (mean) and 4.4 (standard deviation} m Gilbert ( 1987}. 

For confirmed or esbmated lognormal distributions with no more than 15 percent censored data. these are the mInImum variance unbiased (MVU) estimators rollowmg 

equations 13.3 (mean) and 13.5 (standard deviation] In Gilbert ( 1987). 

Calculations for all cases 'Nllh greater than 15 percent censored data use the median values generated from 2.000 iterations ol a Monie Carlo model follo'Mng the '"bounding"' 

app,oach described In EPA (2002) 

These calculahons are based on 1) the arilhme\Jc rnean and SO for confirmed or assumed normal dIst11but1ons. 2) the MVUE of the mean and SO !or conf11med 

01 assumed tognormal d1stnbullons. and 3) the enthmetic mean and SD w"hen the dlstr1but.ion is listed as "Not Tested.'" 

For confirmed or estimated normal dislr1but1ons with no mo,e than 15 percent censored data calculated using eQuatron 11.61n Gilbert (1987). 

For confirmed or estimated lognormal dIstrIbutIons with no more than 15 percent censored data. calculated using Land"s method (EPA 1992. Gilbert 1987) 

Calculations for all cases with greater than 15 percent censored data use the 95th percentile generated from 2 000 iterations of a Monte Ca1lo model. follo....,,ng the "'boundm9' approach 

described In EPA (2002). These calculations are based on , l the t statistic !or confirmed or assumed normal dIstribut1ons. 2) the MVUE Chebyshev inequality ror confirmed 

or assumed lognormal distributions. and 3) the nonparametric Chebyshev rnequality when the dIstribubon Is JIsted as "Not Tested'". 

Coefficient of variation (1S0/meanj"lOO) 

Mimmum concen\iallon 1eported 

Maximum concentration reported 

Q95 

SD 

UCL~ 

95th percentile (quantile) 

Standard deviation 

The one-sided 95 percenl upper confidence l1m1t ol the mean 

3.73E+01 1.23E+02 

MVUE Minimum variance unbiased estimate 

NIA Not applicable 

Unknown[a] 

Unknown[b] 

D1stnbul1on assumed to be normal based on e,;aminabon of probabohty plots outlier box-plots. and l1equency histograms 

D1stribut1on assumed to be lognormal based on e,;am1natIon of probab1hty plots. outlier bo~-ptots. and frequency histograms 

Sources: 

Gilbert. R. O. 1987. Stat1sllcal M•rhods for Environmental Polll.A1Dn Monrlonng. John \Miley & Sons. Inc. New York. NY. 

U.S. EnYllonmental Protection Agency (EPA). 1992. "Supplemental Guidance to RAGS: Calculating the Concentration Term·· Intermittent Bulletin Volume 1. Number 1. Publ1cabon 9285.7-081. 

EPA. 2002. ""CaIculatmg Exposure Point Concentrations at Hazardous Waste Sites." OSWER 9285.6-10. Washington D.C. December 2002 
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5.40E+01 6.35E+OO 12 6.82E+01 



• • • TABLE B-3: SUMMARY STATISTICS FOR INNES AVENUE, ROCK MATRIX 
Metals Concentrations in Franciscan Bedrock Outcrops. Hunters Point Shipyard, San Francisco California 

SUMMARY STATISTICS 
Sample Size -D8tict1on 

L---==•==c::_--1 Frequency 
Censored Data Detected Data I _ _petected and Cen~ored Data - _-_ _ __________ _ 

Chemical Distribution• Detected Total I (Percent) Min Max Min Max i Median• SD' CV 
Aluminum Normal I 18 18 100 I NIA NIA 6.89E+02 2.10E+03 1.27E+03 2.10E+03 1 24E+03 3.91E+02 31 

I 
- --

Antimony Not Tested 0 18 0 4.60E-01 1.00E+01 NIA NIA NIA NIA NIA NIA NIA - ------------ - . 
Arsenic Normal 16 18 89 I 4.60E-01 5.90E-01 6.90E-01 1.50E+00 I 9.65E-01 1.50E+00 9.41E-01 3.37E-01 36 --
Barium Log normal 18 18 I 100 NIA NIA 9.40E-01 1.14E+01 

I 
3.80E+00 1.14E+01 4.42E+00 7.81E-01 18 ----

Beryllium Nol Tested 0 18 0 5.00E-01 5.00E-01 NIA NIA NIA NIA NIA NIA NIA 
Cadmium Not Tested 0 18 0 5.00E-01 5.00E-01 NIA NIA NIA NIA NIA NIA NIA 
Calcium Log normal 17 18 94 1.00E+02 1.00E+02 4.32E+01 9.84E+02 1.27E+02 9.84E+02 1.69E+02 3.43E+01 20 ---
Chromium Normal 18 18 100 I NIA NIA 7.29E+01 6.45E+02 3.78E+02 6.45E+02 3.87E+02 1.76E+02 45 -- --
Cobalt Unknown[a] 18 18 100 NIA NIA 3.43E+01 9.74E+01 8.22E•01 9.74E+01 7.91E+01 1.30E+01 16 
Copper Log normal 15 18 83 2.10E+00 3.10E+00 3.80E+00 1.66E+01 5.70E+00 1.66E+01 7.17E+00 1.62E+00 23 
Iron Unknown[a) I 18 18 100 I NIA NIA 2.26E+04 4.81E+04 4.14E+04 4.81E+04 4.09E+04 5.71E+03 14 ---- -- --- - ·-----
Lead Log normal 17 18 94 I 1.00E+00 1.00E+00 I 1.90E-01 3.61E+01 
Magnesium Normal I 18 18 100 NIA NIA 1.53E+05 2.10E+05 -
Manganese Lognorma1 18 18 100 I NIA NIA 5.06E+02 8.26E+02 
Mercury Not Tested 4 18 22 I 1.10E-02 3.30E-02 6.90E-02 1.S0E-01 I 
Molybdenum Not Tested 0 18 0 I 5.00E+00 5.00E+00 NIA NIA 
Nickel Unknown[a] 18 18 100 NIA NIA 4.99E+02 1.91E+03 
Potassium Lognormal 18 18 100 NIA NIA 6.41E+01 1.74E+02 
Selenium Not Tested 0 18 0 1.80E-01 5.00E+00 NIA NIA 
Silver Not Tested 0 18 0 5.20E-02 5.00E+00 I NIA N/A 
Sodium Not Tested 1 18 6 S.00E+03 5.00E+03 1.06E+02 1.06E+02 -----
Thallium Normal 18 18 100 NIA NIA I 1.60E+00 3.00E+00 
Vanadium Normal 18 18 100 I NIA NIA I 4.00E+00 1 .56E+01 
Zinc UnknownJbl 18 18 I 100 I NIA NIA I 2.02E+01 S.17E+01 

Noles ConcenIraIIon units are mg/kg 

CV 

M,o 

Ma. 

Fc,r samples With less than 15 pe,cenl censored data. one na1f the reporting hmIt is subsbtuted !or each non-detect measurement In all calculallons unless otherwise indicated. 

For higher frequencies ol censored data. all calculabons were performed using stochasbc modehng. foU01N1.ng the ""boumimg" approach preunted m EPA (2002) 

OttaIl!I ol the approach used for performing all calculations a,e contained in the methods section ol th1!1 report 

For samples with zero detections. onty the minimum and ma,:imum reporting limit are reported. 

For all cases With at least 5 detected samples and a detection lrequency greater than or equal lo 50 percent. tested u&ing the Shapiro-Wik. W test (alpha equal to 0.05). 

Distributions confirmed as normal or lognormal are listed as "'Normal'" or' Lognormal · For cases Where d1stnbulron tesbng was not conducted the d1stribut1on ,s listed as ""Nol Tested."" 

For cases In Which distributions could not be conhrmed using the Shapiro-Wilk W lest. dIstnbut1ons were estimated using probab1hty plots. bOK plots, and trequency histograms. 

D1stnbut1ons esllmated lo be normal 01 lognormal are listed as Unil.nownfa] or Unknown[b]. respectively. 

For sample-sizes greater than two 1N1th at least one detection. estimated using a nonparametric approach, based on rank. ordering o! the data (reported values used ror all censored data). 

!=or sample-siz8!1 greater than two 'Mth at least one detecbon. calculated using distnbubon-dependent lormulae. 

For confirmed or esbmated normal d1str1but1ons 'Mth no more than 15 percent censored data. calculated using equations 4.3 (mean) end 4.4 (standard devIatIon) in Gilbert ( 1987). 

For confirmed or esbmated lognormal distributions wth no rno1e than 15 percent censored data. these are the minimum variance unbiased (MVU) estimators. lollo'Mng 

equations 13 3 (mean) and 13.5 (standard devIatIon) in Gilbert (1987). 

Calculations !or all cases with greater than 15 percent censored data use the median values generated lrom 2,000 1teratIons al a Monte Car1o model. follo'Mng the ""bounding"" 

approach described in EPA (2002) 

n,ese calculations are based on 1) the arIthmetIc mean and SD lor confirmed or assumed normal d1stnbut1ons. 2) the MVUE of the mean and SD for confirmed 

or assumed lognormal d1stribut1ons. and 3) the arithmetic mean and SD when the distribution Is listed as ··Not Tested."" 

!=or conli1med or estImeted normal d1strIbu!1ons with no more than 15 percent censored data. calculated using equation 11.6 In Gilbert ( 1987). 

For confirmed or estimated lognormal dIstributIons 'Mth no more than 15 percent censored data. calculated using Land's method (EPA 1992. Gilbert 1987). 

Calcu1allons !or all cases INl\h greater than 15 pe1cent censored data use the 95th percentile generated from 2.000 Iteranons al a Monte Carlo model. lollo1N1ng the "'bounding•· approach 

described I/'\ EPA (2002). The&e calculations are based on 1) the r statistic !or confirmed or assumed normal dIstnbu1Ions, 2) the MVUE Chebyshev inequality tor confirmed 

or assumed lognormal d,stnbunons. and 3) the nonparametric Chebyshev mequahty when the d1stribu11on Is listed as "Not Tested"". 

Coetf1cient ol variation ([SO/mean]"100) 

MrnImum concenrration reported 

Maximum concenlril!ltlon reported 

095 

SD 

UCL~s 

95th percentile (quantile) 

Standard deviation 

The one-sided 95 percent upper confidence limit ol the mean 

6.65E+00 3.61E+01 

1.85E+0S 2.10E+05 

6.16E+02 8.26E+02 

1.95E-02 1.S0E-01 

NIA NIA 

1.57E+03 1.91E+03 

9.66E+01 1.74E+02 

NIA NIA 
NIA NIA 

5.00E+03 5.00E+03 

2.65E+00 3.00E+00 

1.22E+01 1.56E+01 

2.60E+01 5.17E+01 

MVUE Mir'1Imum variance unbiased estimate 

NIA Nol applicable 

Unknown(aj 

Unknown[b] 

D1stribut1on assumed to be normal based on exeminat1on ol probat'.11lity plots outlier box-plots and frequency h,stograms. 

Distr1but1on assumed to be lognormal ba,ed on e,:aminat1on ol probability plo15 outlier boK-plots. and frequency histograms. 

Sources: 

Gilbert. R. 0 1987 Statistical Methods for Env,ranmenral Po/ll11on Monitoring John Wley & Sons Inc .. New York. NY. 

U.S. Environmental ProlectIon Agency (EPA). 1992. ""Supplemental Guidance to RAGS Calculating the Concentrabon Term"" lnte1m1ttenl Bulletin. Volume 1. Number 1. Publication 9285.7-081. 

EPA. 2002. "'Ca\cula\mg 8,ipcsu1e Po11,t Concentrations at Hazan:kiu-s waste S1\e-s.'" OSWER 9285 6-10. Washington. D.C. Decembe1 2002. 
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1.35E+01 5.95E•00 44 - ------
1.84E+05 1.40E+04 8 

6.15E+02 1.79E+01 3 

3.23E-02 4.66E-02 144 
NIA NIA NIA 

1.S0E+03 3.09E+02 21 

1.01E+02 6.90E+00 7 

NIA NIA NIA 

NIA NIA NIA 

2.39E+03 1.51E+03 63 

2.56E+00 3.60E-01 14 

1.10E+01 3.96E+00 36 

2.88E+01 1.93E+00 7 

UCL,,' 

1.40E+03 

NIA 

1.08E+00 

6.59E+00 

NIA 

NIA 

2.73E+02 

4.60E+02 

8.44E+01 

2.71 E+01 

4.32E+04 

5.89E+01 
-- ----

1.90E+05 

6.49E+02 

8.12E-02 

NIA 

1.63E+03 

1.15E•02 

NIA 

NIA 

4.52E+03 

2.71E+00 

1.26E+01 

3.27E+01 



• • • TABLE B-4: SUMMARY STATISTICS FOR INNES AVENUE, SOIL MATRIX 
Metals Concentrations in Franciscan Bedrock Outcrops, Hunters Point Shipyard. San Francisco California 

SUMMARY STATISTICS 
I Sample Size I Detection Censored Data Detected Data Detected and Censored Data 

I I 
Frequency 

I UCL,,' Chemical Oistribution11 Detected Total !Percent! Min Max Min Max Medianb Q95° Meanc SD" CV 

Aluminum Normal 15 15 I 100 NIA NIA 2.77E•03 9.18E+03 5.68E+03 9.18E+03 5.58E+03 2.21E+03 40 6.58E+03 
Antimony Not Tested 0 15 I 0 I 1.20E+01 1.40E+01 NIA NIA NIA NIA NIA NIA NIA NIA 

Arsenic Normal 15 15 I 100 I NIA NIA 1.S0E+00 3.70E+00 2.60E+00 3.70E+00 2.57E+00 5.90E-01 23 2.84E+00 
Barium Normal I 15 15 I 100 NIA NIA 1.34E+01 6.36E•01 3.70E+01 6.36E+01 3.94E+01 1.79E+01 45 4.75E+01 

Beryllium Nol Tesled 0 15 I 0 5.S0E-01 7.20E-01 NIA NIA NIA NIA NIA NIA NIA NIA 

Cadmium Not Tested 0 15 I 0 5.90E-01 7.20E-01 NIA NIA NIA NIA NIA NIA NIA NIA 

Calcium Log normal 15 15 I 100 NIA NIA 6.06E+02 4.24E+03 1.82E•03 4.24E+03 2.21E+03 3.74E+02 17 3.25E+03 ----- -
Chromium Normal 15 15 I 100 NIA NIA 4.20E•02 7.52E+02 6.42E•02 7.52E•02 6.18E+02 9.71E+01 16 6.62E+02 -----
Cobalt Lognormal 15 15 i 100 NIA NIA 8.33E+01 1.31E+02 1.06E+02 1.31E+02 1.06E+02 3.42E+00 3 1.13E+02 
Copper Normal 15 15 I 100 NIA NIA 9.40E+00 3.70E+01 2.47E•01 3.70E+01 2.44E+01 9.14E+00 37 2.86E+01 

I I I 
-· -

Iron Normal 15 15 100 

I 
NIA NIA 4.24E+04 7.11E•04 5.88E•04 7.11E+04 5.80E+04 8.36E+03 14 6.18E•04 ----

I 
-- ------ - -~--

Lead Normal I 15 15 100 NIA NIA 1.38E+01 1.25E+02 I 6.98E+01 1.25E+02 6.83E•01 3.77E+01 55 8.54E+01 
- -. - -----

I NIA 9 52E+04 1 74E+05 1 34E+05 2 52E+04 19 1 46E•05 --~--:__---~-+-~~-~--'-------=~---==~~--==='-~-==~~--~'-==----~=-=--=~--------------I NIA 8.12E+02 3.13E+03 1.16E+03 9,60E+01 8 1 .37E•03 Unknown(b) I 
15 15 

15 15 

100 NIA 

100 I NIA 
1 33E+05 1 74E•05 

1.05E•03 3.13E+03 

M_:_:e::_rc::_:u::_ry,_ ____ -=...c,:_=c.c..--'-------'-::__ ___ ~--J--------+----------N-IA ___ ,~_O_E_-0_2 ____ 6._0_0E~·-0_1_ ------'==.:..c.. ____ ~2"-'.43E-01 4 17E-02 _ _12 ___ 3.61E-01 Log normal I 
I 

15 15 100 

I 
NIA I 2.30E-01 6.00E-01 

7--N/A-Molybdenum 7.20E+00 NIA NIA NIA NIA NIA NIA 
--\------ --- -------- ----'-'-'-----"'-'--

Not Tested 0 15 0 5.90E•00 NIA 
---------

Nickel NIA 1.46E+03 2.12E+03 1.72E+03 4.25E+01 2 Log normal I 15 15 100 I NIA 1.69E+03 2.12E•03 

Potassium 3.32E+02 4.50E+02 8.99E+02 5.40E+02 2.81E+02 52 6.74E+02 Normal I 11 15 73 I 2.75E+02 5.8_~•02 8.99E+02 

Selenium 1 .90E+00 3.30E+00 2.06E+00 9.14E-01 44 2.50E+00 Normal I 12 15 80 I 8.S0E-01 1.40E+00 2.20E+00 3.30E+00 
Silver NIA NIA NIA NIA NIA NIA Not Tested I 0 15 0 I 8.60E-02 2.60E-01 NIA NIA 

·- --- ---------
S:_::o_:cdi=u'-'m'------='-="'=:c:..-+----'----"'---+-------'---+-----===---=----===::__-+------"-8.c:5.:.:7E,:_•:.-0:::1,_ _ ___c8:c_,5:::7c.,Ec:•.::OC"1_+-----'==--=-------'-==--.,,_--- 3.09E•~~--- E -------'-6.'-'1--'4.,E+_0:.:2~ 
Thallium _.:..7c:.5.::.0:.:Ec..·.::.01~ __ __:_1:.:.8=0-,E.:_•0:_:0,_--!--_...:.:.:=-'-~-----"-='----=-'----'2".4"0:.:Ec..•_0 __ .::.o __ _±_J2E+00 _____ 1_3_8_ , __ 8_.2_5_E_+_oo_ 

Not Tested I 
Not Tested I 

1 15 

7 

7 I 5.90E•02 

I 2.10E-01 

7.20E+02 

"""""1 

6.50E•02 7.20E+02 

I 15 47 1.40E+01 1.20E+00 1.40E+01 

Vanadium 2 52E+01 4.36E+01 3.19E+01 1.37E+00 4 3.46E+01 Log normal i 15 15 100 I NIA NIA I 3 08E+01 4.36E+01 

Notes. 

CV 

M,n 

Ma, 

MVUE 

NIA 

Sources· 

Normal I 15 15 100 I NIA NIA I I 3.73E+01 1.24E+02 8.49E•01 3.18E+01 37 9.94E+01 I 8.74E+01 1.24E•02 

Cc,ncentration umts afe mg,'kg 

Fc,r samples v.ith less than 15 percent censored data. one hell the reporting hmil Is substituted 101 each non-detect measurement in all calculations unless other.vise indicated. 

For higher frequencies of censored data. all calculat1ons were performed using stochastIc modeling. follov,mg the ··boundIng" approach presented in EPA (2002) 

OclaIls of the approach used for performing all calculatIon!I ere contained in the methods section ol this report. 

For samples with zero detecbons. only the minimum and maximum reporting l1mIt are reported. 

For all cas~s with at least 5 detected samples end a detection frequency greater than or equal to 50 percent. tested using the Shapiro-Wik W lest (alpha equal to O 05). 

01stributions confirmed as normal or lognormal ere listed as '"Norrnal"" or "lognorrnal."" For cases where d1strIbubon tesbng was not conducted the distribution Is listed as '"Not Tested ' 

For cases In which distributions could not be conrirmed using the Shap1ro-VVllk W lest. dist11bubons were esbmated using probabIhly plots. box plots. and frequency histograms. 

01stnbut1ons esbmaled to be normal 01 lognormal a1e hsted as Unknov.-n[aj or Unknown[b]. respecbvely. 

For sample-sizes greater than two vJ1th al least one detecbon, esbmated using a nonparametric approach, based on rank ordenng of the data (reported values used !or all censored da1a). 

For sample-sizes greater than !'NO ....,th at least one detection. calculated using distribubon-dependent rormulae. 

For confirmed or e&bmated normal distr1butJons ....,th no more than 15 percenl censored data. calculated using equabons 4.3 (mean) and 4.d (standard deviation) in Gilbert ( 1987) 

For conl11med 01 Hbmated lognormal d1str1butions 'Mth no more than 15 pe1cent censored data. these are the minimum vanance unbiased (MVU) estJmators, following 

equatIon1 13.3 (mean) and 13.5 (standard dev,atJon) in Gilbert ( 1987). 

Calculations for all cases 'Mlh greater than 15 percent censored data use the median values generated from 2,000 iterations o! a Monte Carlo model. ro110,..,;ng the "'bounding"" 

approach described in EPA (2002) 

n,ese calculations are based on 1) the arithmetic mean and SO for confirmed or assumed normal d1stribut1ons. 2) the MVUE of the mean and SO for confirmed 

or assumed lognormal d1str1but1ons and 3) the arithmetic mean and SO ....-hen the dIst11bution is listed es· Not Tested.'" 

For confirmed or estimated normal distributions ,..,;1h no more than 15 percent censored data. calculated using equation 11.6 in Gilbert (1987). 

For confirmed or estimated lognormal dIstribut1ons ....,th no more than 15 percent censored data. calculated using Land's method (EPA 1992. Gilbert 1987). 

Calculations tor all cases ....,th greater than 15 percent censored data use the 95th percentile generated from 2 000 iterations al a Monte Carlo model. lollo'Mng the ""bounding·· approach 

described in EPA (2002). These calculations are based on 1) the t statistic for confirmed or assumed normal distributions. 2) the MVUE Chebyshev inequahty for confirmed 

or assumed lognormal d1strrbubons. and 3) the nonparametric Chebyshev inequality when the dIstnbut1on is listed as "Not Tested'". 

caelflc1ent of vauatIon ([SO/mean]' 100) 

M111Imum concentration ieported 

Maximum concentration 1eported 

Miflimum variance unbiased estJmate 

Nol applicable 

095 

SD 

UCL~s 

Unknown[a] 

Unknown[b] 

95th percentile (quantile) 

Standard dev1abon 

The one-sided 95 percent upper confidence limit or the mean 

01:s\nbut1on assumed to be normal based on examina!Jon of probabllIty plots. outlier box-plots. and frequency histograms. 

D1str1but1on assumed to be lognormal based on examination at probab1l1ty plots, outlier box-plots, and frequency histograms. 

Gilbert R 0. 1987. Sla/1s/1ca/ Merhods for Environmental Pollttlion Marntartng. John WIiey & Sons. Inc. New Yo1II.. NY. 

U.S Environmental Protecbon Agency (EPA). 1992. "'Supplemental Guidance to RAGS. Calculating the Concentration Term·• lnlerm1ttent Bulletin. Volume 1. Number 1. Pub11ca1Jon 9285.7-081. 

EPA. 2002. "'Calculabrlg E.,iposure Porn! Concentrations at Hazardous Waste Sites" OSVVE.R 92B5 6-10. Wastungton. O.C December 2002. 



• • TABLE B-5: SUMMARY STATISTICS FOR lWIN PEAKS, ALL MATRICES COMBINED 
Metals Concentrations in Franciscan Bedrock Outcrops, Hunters Point Shipyard, San Francisco California 

L SUMMARY STATISTICS 
I Sample Size Detection Censored Data Detected Data Detected and Censored Data 

Chemical 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

lrori 

Lead 

Magnesium 

Manganese 

Mercury 

M~ly~~um 
Nickel ------
Potassium 

Selenium 

Silver 

Sodium 

Thallium ------~ 
Vanadium 

Zinc 

Notes: 

CV 

Mm 

Ma, 

I Frequency 
Distribution11 Detected Total [Percent} Min Max Min Max 
Unknown(b] 34 34 100 NIA NIA 2.01E+03 2.14E+04 
Not Tested 0 34 0 6.20E-01 4.60E+01 NIA NIA 
Unknown(b] 34 34 100 NIA NIA 2.20E+00 3.79E+01 
Log normal 34 34 100 NIA NIA 2.05E+02 4.39E+03 
Not Tested 2 34 6 2.00E+00 2.30E+00 1.S0E-01 3.80E-01 
Not Tested 12 34 35 3.90E-02 2.30E+00 1.80E-01 7.40E-01 
Unknown(b] 34 34 100 NIA NIA 2.79E+02 2.00E+03 
Unknown(b] 34 34 100 NIA NIA 3.10E+00 5.73E+01 
Lognormal 34 34 100 NIA NIA 4.40E+00 4.27E+01 

Unknown(b] 34 34 100 NIA NIA 2.91E+01 3.36E+02 
Normal 

II 

34 34 100 NIA NIA 1.02E+04 1.07E+05 
Normal 34 34 100 NIA NIA 8.80E+00 7.73E+01 

Unknown(a] I 34 34 100 NIA NIA 5.16E+02 2.64E+03 
Unknown[a] 34 34 100 NIA NIA 3.66E+02 4.05E+04 

Normal 33 34 97 2.00E-02 2.00E-02 2.S0E-02 1.S0E-01 
Not Tested 

r3: 

34 24 1.60E-01 2.30E+01 3.40E-01 1.40E+00 
Unknown(b] 34 100 NIA NIA 1.02E+01 1.43E+02 
Unknown(b] I 34 34 100 NIA NIA 1.35E+02 3.34E+03 
Unknown(b] 29 34 85 5.10E-01 7.90E-01 9.00E-01 2.33E+01 
Not Tested 14 34 41 8.80E-02 2.30E+01 2.40E-01 1.60E+00 
Nol Tested 0 34 0 6.41E+01 2.30E+03 NIA NIA 
Not Tested 10 34 29 6.?0E-01 4.60E+01 7.20E-01 2.30E+00 
Unknown(b] 34 34 100 NIA NIA 1.49E+01 8.48E+01 
Lognormal 34 34 100 NIA NIA 2.49E+01 2.67E+02 

Concentration units are ml}'kg 

For samples 'Mth less than 15 percent censored data one halt the reporting limit Is substituted !or each non-detect measurement in all calculations unless otherwise indicated 

Fo, hIghe1 flequencies of censored data. all calculations were per1ormed using stochastic modeling following the ··bound1ng·· approach presented rn EPA (2002) 

Details of the approach used l01 per1orm1ng all calculations are contained in the methods section cf this report. 

For samples with zero detections. only the minimum and maximum reporting limit are reported. 

Fo, all cases with at least 5 detected samples and a detection l1equency g1eater than or equal to 50 percent. tested using the Shapiro-Wilk W test (alpha equal to O 05). 

Medianb 

1.26E+04 
NIA 

7.45E+00 

5.97E+02 

2.05E+00 

2.15E-01 

1.03E+03 

2.23E+01 

1.25E+01 

7.08E+01 

4.58E+04 

3.84E+01 

2.09E+03 

4.32E+03 

7.65E-02 

2.00E+01 

3.21E+01 

1.98E+03 

3.?0E+00 

2.05E+01 

NIA 

4.15E+01 

5.00E+01 

6.44E+01 

D1str1but1ons confirmed as normal or lognormal are listed as '"Normal'" or "Lognormal · For cases where d1stnbut1on testing was not conducted the d,str1but1on ,s listed as' Not Tested."" 

For cases in which d,str1butions could not be conhrmed using the Shapiro-Wilk W test. d1str1but1ons were estimated using probability plots. box plots. and frequency histograms. 

Distributions estimated to be normal 01 lagnormal are listed as UnknoWl"l[a] or Unknown[b], respectively. 

For sample-sizes greater than two With at least one detecllon. estimated using a nonparametric approach. based on rank ordering or the data (reported values used tor all censored data). 

Far sample-sizes greater than two with at least one detecbon calculated using d1str1but1on-dependent formulae. 

FOf cor.f11med 01 est:f"laled r':lima\ dls\1i':lullons 'Mlt\ no ~01e tt\ar. Vj pucen•, censo1ed data. ca\cu\ated usinij e~uatIons 4."3 \mean) and 4.4 \,;\;mda1d deviation) 1n Gibert\ 1967) 

For confirmed or estimated lognormal dIstribut1ans 'Mlh no more than 15 percent censored data these ere the mmImum variance unbiased (MVU) estimators, following 

equations 13.3 (mean) and 13.5 (standard deviation) in Gilbert (1987). 

Calculations !or all cases 'Mth greater than 15 percent censored data use the median values generated from 2.000 1teratrnns of a Monte Carlo model. fallo'Mng the ""bounding·· 

approach described in EPA (2002) 

These calculations are based on 1) the arithmetic mean and SD for confirmed or assumed normal dIstrIbutIons. 2) the MVUE of the mean and SD !or confirmed 

or assumed lognormal d1sttibut.ions. and 3) the anthmebc mean and SD 'Mien the d1stributIon Is listed as ""Not Tested."' 

For confirmed or estJrnated normal d1stnbubons 'Mth no more than 15 percent censored data. calculated using equauon 11.6 In Gilbert ( 1987). 

For confrrmed or estimated lognormal d1stnbu11ons with no more than 15 percent censored data. calculated using Land"s method (EPA 1992. Gilbert 1987). 

Calcutat1ons for all cases 'Mth greater than 15 percent c"ensored data use the 95th percentile genera1ed tram 2.000 Iterabons of a Monte Car1o model. following the "'bounding"" approach 

described in EPA (2002). Ti"lese calculabons are based on 1) the t statistic !or confirmed 01 assumed normal d1str1but1ons. 2) the MVUE Chebyshev inequality for confirmed 

or assumed lognormal d1st1ibut1ons. and 3) the nonparametric Chebyshev InequalIty when the d,stnbution Is listed as "'Nor Tested''. 

Coetf1c1ent ol variauan (ISD/mean]"100) 

Mm1mum concentrnbor. 1eported 

Maximum concentrabon reported 

095 

SD 

UCL9s 

95th percentile (quantile) 

Standa1d deviatior. 

The one--s1ded 95 percent upper confidence l1m1t ol the mean 

095° Meanc 

2.11E+04 1.28E+04 

NIA NIA 

3.48E+01 1.24E+01 

3.07E+03 9.45E+02 

2.30E+00 1.01E+00 

2.30E+00 3.81E-01 

1.92E+03 1.14E+03 

5.72E+01 3.24E+01 

3.68E+01 1.58E+01 

3.34E+02 1.20E+02 

8.79E+04 4.74E+04 

7.32E+01 3.90E+01 

2.59E+03 1.72E+03 

2.78E+04 8.71E+03 

1.35E-01 7.60E-02 

2.30E+01 6.86E+00 

1.33E+02 5,56E+01 

3.18E+03 1.95E+03 

1.70E+01 7.04E+00 

2.30E+01 6.10E+00 

NIA NIA 

4.60E+01 1.51E+01 

8.41E+01 5.48E+01 

2.03E+02 8.B5E+01 

MVUE Minimum variance unbiased estimate 

NIA Not apphcabte 

Unknown[a) 

Unknown[b] 

Distr1bul1on assumed to be normal based on examination of probability plots outlier box-plots, and frequency tiIstograms. 

Distribution assumed robe lognormal based on e:w;ammat1or1 ot probability plots. outlier box-plots. and frequency h1stog1ems. 

SourcE>s: 

GtlbE>rl. R. 0. 1987. Statistical Methods for Env1ronm1:1ntal Po//1.A1on Monitoring. John Wley & Sans. Inc. New York. NY. 

U.S Environmental Protection Agency {EPA). 1992 ~supplemental Guidance lo RAGS Calculating the Concentration Term·· lnlerm1ftenl Bulletin Volume 1. Number 1. Puolrcabon 9285.7-081. 

EPA. 2002. · Calculabng Exposure Paint Concentrat1ons at Hazardous Waste Sites." OS'v'v'ER 9285.6-1 O Washington. D.C. December 2002. 
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SD' 

1.65E+03 

NIA 

1.80E+00 

1.52E+02 

6.26E-01 

5.0?E-01 

1.41E+02 

5.83E+00 

1.37E+00 

1.71E+01 

1.95E+04 

1.55E+01 

7.53E+02 

9.69E+03 

3.25E-02 

6,86E+00 

8.79E+00 

3.79E+02 

2.13E+00 

7.10E+00 

NIA 

1.42E+01 

5.10E+00 
8.26E+00 

• 
CV UCL,,' 

13 1.66E+04 

NIA NIA 

14 1.67E+01 

16 1.33E+03 

62 1.65E+00 

133 9.29E-01 

12 1.46E+03 

18 4.78E+01 

9 1.86E+01 

14 1.61E+02 

41 5.31E+04 

40 4.35E+01 

44 1.94E+03 

111 1.15E+04 

43 8.54E-02 

100 1.38E+01 

~ __ 7.75E+01_ 

19 3.00E+03 

30 1.48E+01 

117 1.33E+01 

NIA NIA 

94 2.99E+01 

9 6.55E+01 

9 1.06E+02 



• • 
TABLE B-6: SUMMARY STATISTICS FOR TWIN PEAKS, ROCK MA TRIX 
Metals Concentrations 1n Franciscan Bedrock Outcrops, Hunters Point Shipyard, San Francisco California 

SUMMARY STATISTICS ------

~pie Size 08t8Chon Censored Data I Detected Data Detected and Censored Data 
Frequency 

Chemical Distributiod1 Detected Total jPercent~ Min Max Min Max Medianb 

Aluminum Lognormal 17 17 

I 
100 

I 
NIA NIA I 2.01E+03 1.50E+04 I 6.20E+03 

Antimony Not Tested 0 17 0 6.20E-01 4.00E+01 NIA NIA I NIA 
Arsenic Log normal 17 17 100 NIA NIA 7.60E+00 3.79E+01 1.BBE+01 
Barium Log normal 17 17 100 NIA NIA 6.5BE+02 4.39E+03 1.23E+03 

Beryllium Not Tested 2 17 12 2.00E+00 2.00E+00 1.50E-01 3.B0E-01 2.00E+00 
Cadmium Lognormal 12 17 71 6.50E-02 1.40E-01 1.B0E-01 7.40E-01 3.30E-01 

Calcium Log normal 17 17 100 NIA NIA 2.79E+02 1.06E+03 I 5.56E+02 
Chromium Normal 17 17 100 NIA NIA 3.10E+00 1.6BE+01 I 1.03E+01 

Cobalt Normal 17 17 100 NIA NIA 4.40E+00 4.27E+01 1.95E+01 

Copper Lognormal 17 17 100 NIA NIA B.99E+01 3.36E+02 1.94E+02 

Iron Normal 17 17 100 NIA NIA 1.02E+04 1.07E+05 5.93E•04 

Lead Normal 17 17 100 NIA NIA B.B0E+00 7.73E+01 3.68E+01 

Magnesium Log normal 17 17 100 NIA NIA 5.16E+02 2.39E+03 1.03E+03 

Manganese Log normal 17 17 100 NIA NIA 7.80E+03 4.05E+04 1.45E+04 

Mercury Normal 17 17 100 NIA NIA 2.50E-02 B.S0E-02 5.00E-02 

Molybdenum Not Tested 2 17 12 1.90E-01 2.00E+01 7.70E-01 1.40E+O0 2.00E+01 

Nickel Normal 17 17 100 NIA NIA 4.30E+01 1.43E+02 B.76E+01 

Potassium Log normal 17 17 100 NIA NIA 1.35E+02 2.29E+03 6.47E+02 
Selenium Lognormal 17 17 100 NIA NIA 5.60E+00 2.33E+01 I 1.03E+01 

Silver Unknown[b) 14 17 82 I B.B0E-02 2.00E+01 2.40E-01 1.60E+00 4.40E-01 

Sodium Not Tested o 17 I o I 6.41E+01 2.00E+03 NIA NIA NIA 

Thallium Unknown[b) I 10 17 59 6.70E-01 4.00E+01 7.20E-01 2.30E+00 1.50E+00 

Vanadium Normal 17 17 100 NIA NIA 1.49E+01 5.42E+01 3.15E+01 

Zinc Lo2normal 17 17 100 I NIA NIA 6.70E+01 2.67E+02 1,16E+02 

Notes. Concentration units are m~kg 

CV 

M,o 

Ma, 

For samples 'Nlth less than 15 percent censored data. one half the reporting hm1t ia su09btuted !or each non-detect measurement In all calculations unless otherwise indicated. 

For higher frequencies of censored data. all calculations were performed using stochesbc modeling following the· boundrng•· approach presented In EPA {2002). 

Details ol the approech used for performing all calculations are contained in the methods secllon of this report. 

For samples With zero detections. only the minimum and maximum reporting limit are reported. 

For all cases with al least 5 detected samples and a detecbon rrequency greater than or equal to 50 percent, tested using the Shaptre-V\lilk Wiest (alpha equal to 0.05). 

Distributions confirmed as normal or tognormal are listed as "'Normar' or "Lognormal." For cases where distnbullon testing was not conducted the d1str1but1on is listed as '"Not Tested."' 

For cases in which dlstrIbullons could not be conhrmed using the Shap1r0-W1lk W test. distributions were estimated using probability plots boll plots. and !requency histograms. 

Distributions estimated to be normal or lognormal ere listed as Unknown(a) or Unknown[b], respectively. 

For sample-sizes greate1 than two with at least one detection, estimated using a nonparametric approach based on rank 01denng of the data (reported values used !or all censored data) 

For sample-sizes greater than two \/Ylth at least one detection, calculated using d1stribullon-dependent formulae. 

For confirmed or estimated normal d1s\r1butIons with no more than 15 percent censored data. calculated using equations 4.3 (mean) and 4.<1 (standard deviation) in Gilbert ( 1987). 

For confirmed or estimated lognormal distributions with no more than 15 percent censored data these are the minimum variance unbiased {MVU) estimators. followmg 

equations 13.3 (mean) and 13,5 (standard deviation) In Gilbert ( 1987). 

Ca1culatIons !or all cases 'Mth greater than 15 percent censored data use the median values generated !ram 2 000 IteratIons of a Mante Car1o model. follo'Mng the "'bounding" 

approach described in EPA (2002) 

These calculations are based on 1) the anthmetic mean and SO !or confirmed or assumed normal dIs1r1but1ons. 2) the MVUE ot the mean and SD !or confirmed 

or assumed lognormal d1stnbutions. and 3) the anthmebc mean and SO when the distribution is hsted as "Not Tested.'" 

For confirmed or estimated normal distributions with no more than 15 percent censored data. calculated using equabon 11.6 In Gilbert ( 1987). 

For confirmed or estimated lognormal d1stributIons v.,th no more than 15 percent censored data. calculated usrng Lencfs method (EPA 1992. Gilbert 1987). 

Calculations for all cases v.,th greeter than 15 percent censored data use the 95th percentile generated from 2 000 Itera1Ions of a Monte Carlo model following the "bounding" approach 

described in EPA (2002). These calculations are based on 1) the t statistic !or confirmed or assumed normal d1$tributIons. 2) the MVUE Chebyshev inequality for confirmed 

or assumed lognormal dIstnbutIons and 3) the nonparametric Chebyshev inequality when the dIstributIon Is listed as' Not Tested" 

Coefficient of variation ({SD/mean]" 100) 

Minimum concentration repol1ed 

MalCImum concenliation reported 

Q95 

so 
UCL95 

95th percentile (quantile) 

Standard deviation 

The one-sided 95 percent upper confidence limit al the mean 

Q9S' Meanc; 

1.50E+04 6.44E+03 

NIA NIA 

3.79E+01 2.00E+01 

4.39E•03 1.5BE+03 

2.00E+00 9.13E-01 

7.40E-01 3.26E-01 

1.06E+03 5.68E+02 

1.6BE+01 9.84E+00 

4.27E+01 2.01E+01 

3.36E+02 1.95E+02 

1.07E+05 5.20E+04 

7.73E+01 3.66E•01 

2.39E+03 1.12E+03 

4.05E+04 1.67E+04 

8.50E-02 5.4BE-02 

2.00E+01 B.42E•00 

1.43E•02 9.10E•01 

2.29E•03 7.05E•02 

2.33E•01 1.06E+01 

2.00E+01 8.79E-01 

NIA NIA 

4.00E+01 7.61 E•O0 

5.42E+01 3.30E+01 

2.67E+02 1.26E+02 

MVUE M1nImum variance unbiased estimate 

NIA Not applicable 

Unknown(aj 

UnknownibJ 

D1stribut1on assumed to be normal based on examrnation of probebil1ty plots. ouU1er box-plots. and lrequency histograms. 

0Istnbut1on assumed lo be logno1mal based on etamInatIon of probability plots. ouU1er boll-plots. and lreouency histograms. 

Sources 

Gilbert. R. 0. 1987. S/a/1s/lca/ Methods for Env,ronmenral PollUC1on Monitoring. John Wiley & Sons Inc .. New York NY. 

U S Environmental Protection Agency (EPA). 1992. "Supplemental Guidance lo RAGS Calculating the Concentration Term· Intermittent Bulletin. Volume 1. Number 1. Publ1cat1on 9285,7-081. 

EPA. 2002. 'Calculating Ellposure Point Concentret1ons at Hazardous Waste Sites · OSvVER 9285.6-10. Washington. D.C December 2002. 
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SD' 

B.02E+02 

NIA 

2.33E+00 

2.06E+02 

5.91E-01 

9.85E-02 

5.93E•01 

3.49E•00 

1.00E+01 

1.79E+01 

2.67E•04 

1.75E+01 

1.29E+02 

1.64E+03 

1.78E-02 

6.38E+0O 

2.B1E+01 

1.35E+02 

9.0BE-01 

2.93E-01 

NIA 

3.20E+0O 

1.07E+01 

1.17E+01 

• 
---

CV UCL,,' 

12 B.36E+03 

NIA NIA 

12 2.55E+01 

13 2.0BE+03 

65 1.B1E+00 

30 1.54E+00 

10 7.01 E+02 

35 1.13E+01 

50 2.43E•01 

9 2.34E+02 

51 6.33E+04 

48 4.40E+01 

12 1.42E+03 

10 2.03E+04 

33 6.24E-02 

76 1.80E+01 

31 1.03E+02 

19 1.10E+03 

9 1.26E+01 

33 3.86E+00 

NIA NIA 

42 4.04E+01 

33 3.75E+01 

9 1.52E•02 



• • TABLE B-7: SUMMARY STA TIS TICS FOR TWIN PEAKS, SOIL MATRIX 
Metals Concentrations in Franciscan Bedrock Outcrops. Hunters Point Shipyard, San Francisco California 

L.-~-~~--~~---~--~ SUMMAR'\' STATISTICS 
Sample Size - Censored[)~- r- ---~ ·_ Detected Data I 

Frequency I --
Chemical Distribution.a acted Total (Percent) Min Max Min Max Medianb 095b Meani: SDc 

· - Detect8d &Ce~~ol'e~ pat_a 

Alum,num Unknown[a] I 17 100 NIA ---~±: 1 02E+04 2.14E+04 I 1.88E+04 ___ 2.14E+q~ __ 1.84E•04 2.56E+03 

Ant,mony Not Tested I O o 4 30E+01 4 60E+01 NIA ____ __r-JIA___ -~---- NIA NIA NIA 

Arsenic Normal I 17 17 100 NIA NIA 2 20E+OO 7.30E+OO 4.90E+OO 7.30E•OO 4.94E•OO 1.09E•OO 

Barium Lognormal I 17 - 100 NIA _ NIA ~ 2 OSE+02 5.35E+02 - I_ 3.30E+02 5.35E•02 3.38E+02 2.17E•01 

_§_e_ry_lliUm NotTested I 0 17 o J~□- ~JOE+□O- - _ NIA____ NIA __ I __ NIA _______ NIA ---~~- NIA ___ --~A__ 
0 I 3.90E-02 2.30E+OO NIA NIA i NIA NIA NIA NIA 

100 NIA - ·,w;- - ~.02 2.00E•o3 ~3803- ---i:,iaE~□3- - 166E•_(l3_ ___ 2.79E•o2 _____ _ 

----:---:--~~-+-----,,-------~--+---10~0 j NIA NIA _j 2.77E+01 5.73E+01 j 5.29E•01 5.73E•01 ___ 5.13E+01 ___ 7.09E+OD_ _ 

---------t--_-;-~-~---1 ~;: --- ~:J ~!~~:~~ ~~~~:~; I :;~~:~-~- -~~~_::~ ::~~:~; - :~:~:~~ -

Cadmium Not Tested 0 17 -------
Calcium Unknown[a] 17 17 

Chromium Unknown(a) I 17 17 -----
Cobalt Unknown[a] I 17 17 

C_op~4:~- __ ~nknown[a] I 17 17 

Iron Unknown[a] I 17 17 100 NIA NIA 2.49E+04 4.95E+04 I 4.37E+04 4.95E+04 4.28E•04 __ 2-~E_•~-

Lead Normal I 17 17 100 NIA NIA I 3.91E+01 7.18E+01 4.13E•01 _ 1.33E+01 __ _ 1.64E+01 7.18E+01 

____ N_IA_ -+--------------_,_I __ 2_._36_E_+_0_3 ____ 2.64E+03 2.32E•03 _ __ 3.04E+02 

---------:-~--,---------+-~'---+--------N~1A~--1--~~~~---==~'----,l __ 7~.o~z=E~•-02~ ___ a.~3~5E~•-0~2'-____ 6_.s_s_E_•_o_2 1.14E_•_o~ __ 

~agnesi~ ____ U_nknown(a) I 17 17 

~anganese Unknown[a] 17 17 

Mercury__ Normal 16 17 

100 NIA 

100 NIA 

94 2.00E-02 

1.32E+03 2.64E+03 

3.66E+02 8.35E+02 

7.40E-02 1.SOE-01 

CV 

14 

NIA 

22 

6 
NIA 

NIA 

17 

14 

14 

• 
UCL,,' 

1.95E+04 - -----
NIA 

5.40E•OO 

3.82E•02 

NIA 

NIA 

1.78E•03 ------
5.43E•01 

1.22E+01 -----
11 4.82E+01 

13 4.52E+04 -----
32 4.70E+01 

13 

16 

31 

-------
2.45E+03 

·-- ---
7.43E+02 ------- ---

1.lOE-01 ----------+---------~----,--______ 2_.0_0_E_-0_2_~ ____________ L____,_ci_o_E_-0_1 ____ 1.50E-01 9.71E-_()2_ ____ 3.03E-02 

~-'-'-----~~~'---c-1 __ 5~.~40~E~--0_1 ___ 2_.3_0~+01__ ____ 5.~E•O_ll_ ___ 7_Q~E:Q9_ _ _ 131 1.61E+01 
NIA __ 1.86E•0_1_ ___ 2.59E+OO __ __!_4 ___ ~D_1 __ 

~~-!.Y.~den_u_m ___ Not Tested 6 17 
Unknown[a] 17 

35 1.60E-01 2.30E+01 ___ 3.40E-01 5.40E-01 

Nickel 17 100 NIA 1.02E+01 2.12E+01 1.92E•01 2.12E+01 
-------

Potassium Unknown[a] 17 17 100 NIA NIA 14 2.98E+03 1.67E+03 3.34E+03 2.89E+03 3.34E+03 2.82E+03 ___ 3.88E+02 ___ 

7.90E-01 23 4.47E+OO --------------+--'------"---t---'-'----4---~----'-=-'---+--==-=c-----'-===--,-~=c=--=----==-=cc.-----'-=~'----~'---~'-------,-c------SeleniLJm Log normal 12 17 71 5.lOE-01 9.00E-01 1.BOE+OO 1. lOE+OO 1.80E+OO 1.07E+OO 2.47E-01 

Silver Not Tested 0 17 0 2.10E+01 2.30E+01 NIA NIA NIA NIA NIA NIA NIA NIA 

Sodium 

Thallium 

Vanadium 

Zinc 

Notes 

CV 

M,a 

Ma, 

Not Tested 17 0 2.10E+03 2.30E+03 NIA NIA NIA 

Not Tested 0 17 0 4.30E+01 4.60E+01 NIA N/A NIA 

Unknown[a] 17 17 100 NIA NIA 4.01E•01 8.48E+01 7.71E+01 

Unknown[a] 17 17 100 NIA NIA 2.49E+01 6.18E+01 

Concenlrahon units are mg/kg 

For samples w,th less than 15 percent censored data one hall the reporting limit IS substituted for each non-detect measurement in all calculations unless otherwise 1nd1cated. 

For higher rrequencies of censored data. all calculations were performed using stochastic modeling. following the 'bounding•· approach presen1ed in EPA (2002). 

Details of the approach used !or performing an calculations are contained in the methods secllon of this report. 

For samples with z.ero detections. only the minimum and max:Imum reporting limIf are reported. 

For all cases with at least 5 delecied samples and a detecllon rrequency greater than or equal to 50 percent. tested using the Shapiro-Wilk W test (alpha equal to 0.05). 

5.30E+01 

D1stnbutions confirmed as normal or lognormal are listed as ""Normal'" or' Lognormal."" For cases where cilstnbutIon testing was not conducted. the distribution is listed as ··Nol Tested."' 

For case!I in which dIstnbuhons could not be confirmed using the Shap1ro-Vll'llk W teat, distributions we1e estimated using probabd1ty plots. box plots. and frequency histograms. 

DistrIbut1ons estimated to be normal or lognormal are listed as Unknown[a] or Unknown/b]. respectively. 

For sample-sizes greater than two with at least one detection, estimated using a nonparametric approach, based on rank ordering of the data (reported values used for all censored data). 

For sample-sizes greater than two with at least ona detection. calculafad using disl1Ibubon-dependent formLilae. 

For confirmed or esllmated no,mal dlstrIbubons with no more than 15 percent censored data. calculated using equations "4.3 (mean) and "4.-4 (standard devIatIon) m Gilbert (1987). 

For confirmed or esllmaled lognormal d1stnbut1ons 'Mlh no more than 15 percent censored data. thesa are the mInImum variance unbiased (MVU) estlmatol"!I. tollowing 

eQuatIons 13 3 (mean) and 13.5 (standard deviation) m Gilbert ( 1987). 

Calculations for all cases with greater than 15 percent censored data use the median vallJes generated lrom 2.000 1terallons of a Monte Carlo model. following the "'bounding"" 

approach described In EPA (2002) 

These calculations are based on l) the anthmetic mean and SD for confirmed or assumed normal distributions. 2) the MVUE of the mean and SD tor confirmed 

or assumed lognormal d1stnbutlons. and 3) the anlhmellc mean and SD when the dIstnbullon is listed as ""Nol Tested.'" 

For confirmed or 0$bmated normal d1s1nbullons with no more than 15 percent censored data. calculated using equallon 11.6 in Gilben ( 1987). 

For confirmed or esbmated lognormal distributions with no more than 15 percent censored data. calculated using Land's method (EPA 1992. G1lben 19B7). 

Calculations for all cases with greater than 15 percent censored data lJSe the 95th percenbla generated from 2.000 iterations of a Monte Car1o model. following the ""bounding~ app1oach 

described m EPA (2002). Thei;e calculabons are based on 1) the I statistic !or confirmed or assumed normal distributions. 2) the MVUE Chebyshev inequality tor confirmed 

or assumed lognormal d1stnbut1ons. and 3) the nonparametnc Chebyshev mequality when the d1st1ibullon is listed as ··Not Tested'. 

Coefficient of variation ([SOfmean]"100) 

Minimum concentration ieported 

Maximum concentra!lon re~rted 

095 

SD 

UCLQ5 

95th percentile (quantile) 

Standard deviation 

The one-sided 95 percent upper conlIdence l1m1t of !he mean 

NIA 

NIA 

8.48E+01 

6.1BE+01 

MVUE MImmum variance unbiased estimate 

NIA Not applicable 

Unknown[a] 

Unknown[b] 

DIst11bution assumed to be normal based on ex:amination ol probability plots. outl1er box-plots. and frequency histograms. 

Distribution assumed to be logno1mal based on exammatIon ol probabd1ty plots, outlier box-plots. and frequency histograms. 

Sources: 

Gilbert R. 0. 1987. Slalis/ica/ Me/hods for Enwonmental Pol/ut1on Monttonng. John Wiley & Sons. Inc .. New York. NY. 

U.S Environmental Protection Agency (EPA). 1992. '"Supplemental Guidance to RAGS. Calculatmgthe Concentration Te,m·• lnte1m1ttent Bulletin. Volume 1. Number 1. Publ1cat1on 9285.7-081. 

EPA 2002. "Calculating Exposure Po,nl Concentrations at Hazardous Wai.le Sites .. OSVVER 9285.6--10. Washington. D.C. December 2002. 
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NIA NIA NIA NIA 

NIA NIA NIA NIA 

7.52E+01 1.04E•01 14 7.96E+01 

5.20E+01 B.23E•OO 16 5.54E•01 



• • • TABLE B-8: SUMMARY STA nsncs FOR MALTA & O'SHAUGHNESSY, ALL MATRICES COMBINED 
Metals Concentrations in Franciscan Bedrock Outcrops, Hunters Point Shipyard, San Francisco California 

SUMMARY STATISTICS 
~pie Size Detection Censored Data Detected Data I Detected and Censored Data 

Frequency I 
Chemical Distribution" Detected Total (Percent) Min Max Min Max Medianb Q95b Meanc SDc CV UC4sd 

Alum,num Normal 33 33 100 NIA NIA I 1.74E+03 3.56E+04 I 1.60E+04 3.35E+04 1.64E+04 8.83E+03 ~- _ ~~O~ 

~~~:~ny -- --;~:::: - --%-~--[_t~~:~~- _ ~~ J ~~~fa~---~[~ __ L_~---~:!~i:~: ---;~~fa; -~ _;~!fa~ -- ~:: -~i;~:~}-
Be!yllium Not Te~~-·~ _ ~--- ___ 3~_ 1 _ ..Q._ _____ 23~E-_~1 _ 5.60E-01 I NIA NIA _ 1 _ . _~A_ NIA NIA NIA NIA NIA 

Cadmium Nol Tested 4 33 I 12 I 1.60E-02 5.0~ __ 2.80E-01 4.50E-01 -~ __ 3.80E-01 5.00E-01 1.80E-01 1.55E-01 86 3.36E-01 

Calcium Unknown[b] 33 33 100 [ NIA ___ NIA __ ._2.21E+02 3.79E+03 _ 1 ____ 1.24E+03 _ _ _]_.§6E+03 _ _ 1.62E+03 1.85E•02 11 _2,03E+O~ _ 

Chromium. ___ ~~---~- 33 ___ 100 _I __ NIA _ _NIA_ _ 2.?0E+OO ____ 7.71E+01 __ I 3.63E+01 _ __ 7.19E+01 3.56E+01 1.81E+01 51 4.09E+01 

Cobalt Normal 33 33 100 I NIA NIA 1.90E+OO 7.44E+01 T 2.74E+01 6.50E+01 2.88E+01 1.60E+01 56 _3_ .. 35E+O.!___ 

~- u;~~:~[a] ~~ ~~ ~~~ I ~;: ~;: -~~~~:~~--- ~~~~:~~-t~:~~:~~----~:~~:~~- -~;~:~~--~~~=-~m_:~:_ ~: -~~~~:~~-
t~~~-- ~:~~:;::: ~~ ~~ ~~~ I ~;: ~;: ~!~~:~~ ~~~~:~: j~~~ - --:-!-~~:~~ P.~~:~~--- ~~:~:~~ ~: :~~~:~~ 
IJianga_~e_se Unknown[b] 33 33 100 I~__ NIA 2.00E+03 2.21E+04 I 7.40E+03 - - - ,:-45E+04- - - -i.5.3E•0·:3· 6.34E+02 8 8.83E+03 

Mercury Lognormal 28 33 85 I 7.90E-02 1.00E-01 3.10E-02 3.?0E-01 1.40E-01 _ --~2~:Qi ___ 1A~E:01. 2.32E-02 16 3.60E-01 

~~bde~ Not Tested 

Nickel Normal 
----~----1---,-0 ___ ~3~3- 0 5.00E+OO I NIA --- --~ NIA NIA NIA NIA 

33 33 100 NIA I 6.18E+01 1.03E+02 5.8~E+01 -- _2,2_4E+01_ 

5.60E+OO NIA NIA 

NIA 1.36E+01 1.03E+02 
Potassium Normal 

Selenium Normal 

Silver Unknown[b] 

33 33 100 NIA I 1.06E+03 1.93E+03 ___ 1.:_0~E_+Q3 ____ _4061E+02 
___________ 24 _____ 3_3_ 73 -H50E-01 ___ 3.20E+OQ_ _ ~24E+OO __ 2.90E+OO 1.B2E+OO 

28 33 85 20E-01 8.80E-01 3.32E+OO 1.12E+OO 2.09E-01 

NIA 1.19E+02 2.02E+03 
5.00E+OO 1.40E+OO 9.20E+OO 
5.00E+OO 5.50E-01 2.60E+OO ----------

Sodium Not Tested 0 33 0 I 5.00E+03 _________ J_ NIA . __ _N~_ ---- -~ -- __ t:JIA_ 1.00E+04 NIA NIA 
Thallium Nol Tested 1.10E+01 NIA 
Vanadium Unknown[a] 

0 33 0 I 1.00E+01 I NIA NIA NIA NIA 
----------c--c--+---3-3---~33~-f--1-oo I NIA r 1.34E+02 ---3-:-44802- ---~46E;02 ____ S:-B-7E-;:o, 

NIA 
NIA 9.00E+OO 3.56E+02 

Zinc Unknown[b] 33 33 100 1 NIA r 6.23E+o1 1.e?E+o2 - 8.46E+ll'I 1.20E+o1 NIA 9.00E+OO 1.69E+02 

Noles Concentration units are mg/kg 

CV 

Mm 

Max 

MVUE 

NIA 

Sources 

For samples 'Mlh legs than 15 percent censored data one hall the report,ng l1m,t 1s subst,tuted !or each non-detect measurement 1n all calculatIons unless otherw,se 1nd1cated. 

For higher frequencies of censored data, all calculations were performed using stocha&tic modeling lollo'Mng the "bounding" approacn presented in EPA (2002). 

Details ol trie appr011ch used !or performing all calculations are contained In the methoc:15 !lecllon of this report. 

For samples 'Nlth zero detections, only the mmimum and maximum reporting limit are repo,ted, 

For all castts with al least 5 detected samples and a detecbon frequency g1eater than or equal lo 50 percent, tested using lhe Shapiro-Wik Wiest (alpha equal to 0.05). 

Oislr1but1ons confiimed as normal or lognormal are listed as ""Normar' or ··Lognormal."" For cases where chtrrbubon testing was not conduded the d1stnbutIon Is listed as .. Not Tested." 

For cases in which distrIbubons could not be confirmed using the Shapi10-vVilk W test. d1strIbubons were estimated using probability plots. bol! plots. and frequency histograms. 

01stribu\1ons es!Jmated to b& normal or lognormal are listed as Unknown[aJ or Unknown[bJ. respectively. 

For sample-sizes greate1 than two v,1th al least one detection, estimated using a nonparametr,c approach, based on rank ordering ol the data (reported values used for all censored data) 

For sample-sizes greater than two with al least one detection. calculated using d1slribubon-dependent tormulae. 

!=or confirmed or esbmated no1mal distributions 'Nllh no more than 15 percent censored data. calculated using equations 4 3 (mean) and 4.4 {standard devIatIon) In Gibert (1987). 

For confirmed or eabmaled lognormal d1stribut1ons with no more than 15 percent censored data. these are the mInImum variance unbiased (MVU) estimators. following 

equations 1 J.J (mean) and 13.5 (standard deviation) m Gilbert ( 1987). 

Colcutatioris for all eases 'Nllh greater than 15 percent censored dillil use the median values gene1ilted fiom 2.000 iterations of a Monte Cerio model. follo'Ning the "bounding .. 

approach described in EPA (2002) 

These calculations a1e based on 1) !he arithmetic mean and SD for confirmed or assumed normal distributions 2) the MVUE of the mean and SD for conrIrmed 

or assumed lognormal distributions. and 3) the arithmetic mean and SD 'Nhen the d1stnbubon is listed as ""Not Tested:' 

For confirmed or estimated normal d,str1but1ons 'Nllh no more than 15 percent censored data calculated using equallon 11.6 In Gilbert (1987). 

For confirmed or esbmated lognormeil d1stnbut1ons with no more than 15 percen! censored data calculated using Land"s method (EPA 1992 Gilbert "19B7). 

Calcula\1on5 for all cases 'Nlth greater than 15 percent censored data use the 95th percentile generated from 2.000 1terabons of a Monte Car1o model. following the ""bounding"" approach 

described ir"l EPA (2002). These calculations are based on 1) the t statistic for confirmed or assumed normal dIstnbut1ons. 2) the MVUE Chebyshev inequality for confirmed 

or assumed lognormal d1stnbut1ons. and 3) the nonparametric Chebyshev inequality when the distribution is listed as "Not Tested"" 

CoelfiC11Mt ofvariabon ([SD/mean]"100) 

Minimum concentration 1eported 

Maximum concentration 1eported 

Minimum vainance unbiased estimate 

Not applicable 

Q95 

SD 

UCL95 

Unknown[a] 

Unknownjb] 

95th percentile (ciuantile) 

Standard dev1abon 

The one-sided 95 percent upper confidence lrm1t of the mean 

01stribut1on assumed to be no1mal based on el!ammatIon ol probability plots. outlier bo:w.-plots and frequency histograms 

01stnbut1on assumed lo be lognormal based on examination of probab1hty plots. outlier box-plots. and frequency histograms. 

Gilbert. R. a. 1987. Sle!ishca/ Melhods for Envrronmencal PolltA.ron Monaonng. Joh(\ Wley & Sons, Inc .. New Yock, NY. 

U.S Environmental Protection Agency (EPA). 1992. "Supplemental Guidance lo RAGS. Calcutatmg the Concentra!Jon Term"" Intermittent Bullebn. Volume 1. Number 1. Publication 9285.7-081. 

EPA. 2002 ... Calculat.ing E)(posure Point Concen11at1on1 at Hazardous Waste SIies:· OSI/VER 9285.6-10. Washington. D.C. December 2002. 
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38 6.49E+01 

45 1.16E+03 

63 3.60E+OO 

19 3.40E+OO -----
NIA NIA 

NIA NIA 

61 _1.:_72E+02_ 
14 1.13E+02 



• TABLE B-9: SUMMARY STATISTICS FOR MAL TA & O'SHAUGHNESSY, ROCK MATRIX 
Metals Concentrations in Franciscan Bedrock Outcrops. Hunters Point Shipyard, San Francisco California 

• 
SUMMARY STATISTICS 

Sample Size Detection Censored Data Detected Data I 

• 
Detected and Censored Data 

Chemical 
Frequency I 

Oistributiona Detected Total {Percent) Min Max Min Max Medianb Q95b Meanc SOc CV UC4/ 
Aluminum Normal 18 18 100 NIA NIA 4.8SE+03 3.56E+04 2.17E+04 3.56E+04 2.09E+04 8,74E+03 42 2.4SE+04 

Anlim~~ -------,N_o_l_Te_s_te_d,-----+-----,o-',----~1.::_8 __ ~ _ ____:0'...___+----'3~,~10'-'E'---0'--1'-___ ~1-~0~0E~•~0~1.___--l ___ N~l_:_A.___ _____ ~Nl~A'__----,e------'-N~~_:_ _____ ~N~IA_:_ _ _,_ ___ _:_N~~-'--------~N~IA _____ N~IA'_ ____ N_IA __ 
Arsen,c Lognormal 16 18 89 1.00E+01 1.00E+01 1.30E+OO 3.42E+01 9.8SE+OO 3.42E+01 1.40E+01 3.19E+OO 23 2.45E+01 ---------~-----,---1-----------''---+--=---+--'--'---=---'------"-=~_:__-1 __ ---'-'-=C....::-=-------==c....::_:_ _ _,__==~=-------=-=~'--------"--'=__.c..;---==~'----~'_--~---'~-
Barium Normal 18 18 100 NIA NIA 1.39E+02 7.47E+02 I S.1SE+02 7.47E+02 4,82E+02 1.74E+02 36 5.53E+02 

Beryllium Not Tested O 18 O 5.00E-01 5,00E-01 NIA NIA NIA NIA NIA NIA NIA NIA 

Cadmium Not Tested O 18 I O 1.60E-02 S.OOE-01 NIA NIA NIA NIA NIA NIA NIA NIA 

Calcium Normal 18 18 I 100 I NIA NIA 2.21E+02 2.04E+03 1.13E+03 2.04E+03 1.11E•03 3.99E+02 36 1.27E+03 

Chromium Normal 18 18 I 100 NIA NIA 1.09E+01 7.71E+01 4.18E+01 7.71E+01 4.40E+01 1.84E+01 42 5.15E+01 

Cobalt Normal 18 18 I 100 NIA NIA 9.30E+OO 7.44E+01 3.54E+01 7.44E+01 3.63E+01 1.68E+01 46 4.32E+01 

Copper Normal 18 18 100 NIA NIA 6.18E+01 2.57E+02 1.64E+02 2.57E+02 1.59E+02 4.06E+01 26 1.76E+02 

Iron Unknown[a] 18 18 100 NIA NIA 1.91E+04 2.03E+OS 8.56E+04 2.03E+05 8.74E+04 3.74E+04 43 1.03E+OS 

Lead Normal 18 18 100 NIA NIA 9.30E+OO 4.91E+01 2.41E+01 4.91E+01 2.43E+01 1.0SE+01 43 2.86E+01 -------------ii---------'-'--l-----'=---+---------=_:_---1-----==~=------...:.C.:'--'-=~'-----+-----'==__.c..;------==..c..;'----------'C:CC=-=---==~------'=-----==~-
Magnesium _L..,o-g_no_r_m,-a_l ----t--1c:8 _____ 1_8_-+ __ 10'---0 __ r-__ N_IA ______ _:_N~IA'_ __ i-_~3'---.8~8=E+_0"2'-----~1:..:.1.::.9=E•_Oc..4'-----l----'2~.5~1---'E'-+-0_3 ____ 1~._1_ 9:..:E=--•~0_4 ___ __c3~. 1---'S~E'---+~03 _____ 6.04E+02 19 4.92E+03 

:-M:-a_n_~ga_n_e_se _____ N_o_rm_al----, __ 1 __ 1_8 ___ __:_18=-----i'-----1'-'0-=0 __ 1 ___ N_IA ______ Nccl.:.A,___-+ __ 4cc·.c12"-'E=--+---'0-=3 ____ cc1·.::.03,::E=.+..c0:..:4_'_---'-7-".2'--'0-=Ec..+.::.03=---------'1-".0'-'3-=E'-+.::.04-'--------=6·.::.9.:.7E=--+---'0'-'3 ___ ~1--=9-=-8=E•_0:..:3,__ __ ~2=--8 ___ 7~.7'---9---'E'-+-'-0_3_ 
Mercury Lognormal 18 18 100 NIA NIA 3.10E-02 3.?0E-01 1.60E-01 3.?0E-01 1.SSE-01 2.87E-02 18 2.37E-01 

NIA ~~bdenu_m __ --~t _i:e_s..,te_d __ -i-~ __ 0 ____ ~18=----1-----'o--+---S-,O-O_E+_O_O ____ s_.O_O__cEc_+_o~o ___ l--___ N_IA ______ .CN-'Cl'--CA __ --f---N-IA _______ N_IA _______ N_IA ______ N_IA _____ NI_A __ _ 

Nickel _ Normal 18 18 100 NIA NIA 2.32E+01 1.03E+02 6.38E+01 1.03E+02 6.42E+0_1 ____ 1. _9_S_E_+0_1 ____ 3_0 ____ 7022E+O_!___ 

Pota_ss_iu_m _____ N_or_m_a_l ____ 
1 
___ 1_8 ____ 1~8--l-----'1-'-00=----1----N_I_A _____ __cNc:IA_:_ __ 

4 
__ .c1.cc.Sc:6-=Ec..+cc02,_ ___ .c1cc·8c:9-=Ec..+-=-03=----+--8"-'.-=-6-"1 E=--•---'0-=2'--------"1."'8.::.9E,,_•.:.Oc.c3,__ ___ ____c8,0._7.06'--'E=--+~ ____ 4.04E+02 ____ 4-=6 ___ ---'1 . .::.0_4 _E~+_0_3_ 

Sele~rri_ -~~__".nown[a) _ --+----1_0 ____ 1_8 __ ,, _____ 

9 

__ , __ 3_.S:-O_E_-0_1 ____ 5_._00_E_+_O_O_--f __ 1---'._80---'E=--•---'0-'-0 ____ S-"_-'-30.:.E~•---'O-=O---i~-~3~.6
0
S~E~•-OO ____ 5.3-=-0~E_+0~0 ___ ~2 S __ S~O_D _ _ __ _ _1_:52_E_+_OO ______ 60 _____ 3_.S_O_E_+_OO __ _ 

S_il_ve_r___ Unknown[b~] __ ---j __ 1_6 ___ ____c1.c8__ 1.SOE-01 S.OOE+OO 5.SOE-01 1.60E+OO 1 OOE+OO__ S.OOE+OO 1.08E+OO ____ 1.96E-01 _____ 18 ___ 1_.~E_:_0()_ 

Sodium !'J.".t!<:_st~--- o ___ 18 1-- o_ 5.00E+03 1.00E+04 NIA NIA L 
T~_lliu~ _ Not Tested O 18 o .. 1.00E+01 1.0~E+01 ~- NIA ·--~~----=-~L-

-__ -_ _!'lo~~ - 18 18 I 100 [ --~ ___ NIA_ ___ I _____ 3.63E+01 __ 3_.5_6_E_+0_2 ___ :_ Vanadium 

Zinc Lognormal 18 18 100 NIA NIA 7 9.00E+OO 1.69E+02 

Notes· Concentratron un,ts are mg/kg 

CV 

Mm 

Max 

Far samples With less th&n 15 percent censored data. one hall the reporting limit i1 subs\Jluted tor each non.detect measwemenl in all calculat1ons unluss otherv.ise ,ndIcated 

For higher freQuenc,es al censored data. all catculatJons were performed using stochas\Jc modeling. lollowmg the ··bound,ng" approach presented ,n EPA (2002). 

Details of \he approach used ro, performing all calculat1ons are contained in the me1hods 1ection of this report 

For samples v11th zero delect,ons. only the minimum and maximum reporting hm1t a,e reported. 

For all case!I with at least 5 detected 9amples and a detection frequency greater than or equal to 50 percent tested using the Shapiro-Wik W 1'!!11 (alpha equal to 0.05) 

01stnbut1ons confirmed 39 normal or lognormal are listed as ""Normal"" or "Lognorma1.·· For cases where distribution testing was not conducted. the distribution Is hsted as '"Not Tested· 

For cases in which distributions could not be confirmed usmg the Shapiro-Wik W test. d1s!r1but10M were estimated using probability plo~. box plots, and frequency histograms. 

D1stnbut1ons estimated to be normal or lognormal are hsted as Unknown[a] or Unknown[b]. respectively. 

For sample-sizes greater than two 'Mth at least one detection esbmated using a nonparametric approach. based on rank o,dermg cl the data (reported values used for all censored data). 

For sample-sizes greater than two 'Mth at least one detection. calculated using d1stribuban-dependent lorm"Ulae. 

!=or can!1rmed or esbmated normal distr1bu\1ons ....,th no more than 15 percent censored data. calculated using equabons 4.3 {mean) and 4.4 (standard dev1atIon) m Gilbert (1987). 

Far confirmed or esbmated lognormal drstcibut1ons 'Mlh no more than 15 percent censored data. these are the minimum vanance unbiased (MVU) estimators, !allowing 

equatrans 1 J.3 (mean) and 13.5 (standard deviatJon) in Gilbert ( 1987). 

Calculations for all cases "Mth greater than 15 percent censo,ed data use the median values generated from 2.000 IteratIons ol a Monte Carlo model. foUo'Mng the '"bounding' 

approach described in EPA (2002) 

These calcula!Ions are based on 1) the anthmet1c mean and SO fa, confumed or assumed normal d,stnbutions 2) the MVUE ol !he mean and SD for conf11med 

or assumed logno,rnal d1r.tr1butions. and J) the anthmer1c mean and SD when the d1strIbuoon Is listed as "'Not Tested."' 

Far confirmed or estimated normal distr1but1ons v.1th no more than 15 percent censored data. calculated usmg'equation 11.6 In Gilbert ( 1987). 

For confirmed or estimated lognormal d1str1but1ons with no more than 15 percent censored data. calculated usrng Lands method (EPA 1992. Gilbert 1987). 

Calculations tor all cases with greater than 15 percent censored data use the 95th percentile generated from 2 000 Iterallans of a Mante Carlo model. following the "'bo11nd1ng•· approach 

described In EPA (2002). These calculations are based an 1) the t stat1stIc !or confirmed 01 assumed normal dIstnbutIons. 2) the MVUE Chebyshev 1nequal1ty !or confirmed 

or assumed lognarmal dIstnbutIons. and 3) the nonparametric Chebyshev 1nequahty when the d1slribut1on Is listed as '"Not Tested·· 

Caeff1c1ent of varratIon ([SO/mean]" 100) 

Minimum concentration reported 

Maximum concentration reported 

Q95 

SD 

UCL~ 

95th percentile (quantile) 

Standard dev,aban 

The one-sided 95 percent upper confidence limit of the mean 

NIA 

NIA 

1.57E+02 
4.49E+01 

NIA 

NIA 

3.56E+02 

1.69E•02 

MVUE Minimum variance unbiased estimate 

NIA Not applicable 

Unknown(aJ 

Unknown(b] 

01st11bution assumed to be no,mal based on examination cl probabthty plots. outlier box-plot?I and frequency histograms 

01str1but1on assumed to be lognormal based on examination cl probability plots, outlier box-plots. and frequency histograms. 

Sources 

Gilbert. R. 0. 1987. S/el1srice/ Methods for Environmanrel Po//lAion Momconng. John 'Mley & Sons. Inc. N1wY01k. NY. 

U.S. Environmental Protection Agency (EPA). 1992. "Supplemental Guidance ta RAGS· Celculatmg the Concentration Term" Intermittent Bullebn. Volume 1. Numb11 1. Publica!Jon 9285.7-081. 

EPA. 2002 ... Calculating Exposw• Point Concentrations at Hazardous Waste Sites."" OS'vVER 9285.6-10. Washington. O.C. December 2002. 
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NIA 

NIA 

1.89E+02 
6.77E+01 

NIA 

NIA 

9.3SE+01 
1.29E+01 

NIA 

NIA 

50 
19 

NIA 

NIA 

2_.27E+02 
1.05E+02 



• • TABLE B-10: SUMMARY STATISTICS FOR MAL TA & O'SHAUGHNESSY, SOIL MATRIX 
Metals Concent(ations in Franciscan Bedrock Outcrops, Hunters Point Shipyard, San Francisco California 

SUMMARY STATISTICS 
~pie Size 08t8Ction Censored Data Detected Data 

I Median' 

Detected and Censored Data 

Chemical 
Aluminum 

Antimony 

Arsenic --
Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thalhum 

Vanadium --
Zinc 

Noh?s· 

CV 

M,n 

Ma, 

Frequency 

I Distribution• Detected Total wercent) Min Max Min Max 
Normal I 15 15 I 100 I NIA NIA I 1.74E+03 1.68E•04 

Not Tested I o 15 I o I 1.00E+01 1.10E+01 I NIA NIA 
Log normal 15 15 I 100 NIA NIA I 3.20E+00 1.97E•01 
Log normal I 15 15 I 100 NIA NIA I 1.73E+02 1.32E+03 

Not Tested 0 15 0 I 1.30E-01 5.60E-01 NIA NIA 
Not Tested 4 15 27 4.00E-02 1.90E-01 2.B0E-01 4.50E-01 
Lognormal 15 15 100 NIA NIA 7.66E+02 3.79E+03 

Normal 15 15 100 NIA NIA 2.70E+00 3.83E+01 
Normal 15 15 100 NIA NIA 1 .90E+00 3.03E+01 

Lognormal 15 15 100 NIA NIA 3.22E+01 2.69E+02 

Normal 15 15 100 NIA NIA 4.34E+03 8.85E+04 

Normal 15 15 100 NIA NIA I 3.30E+00 9.37E+01 

Unknown[a] 15 15 100 NIA NIA 3.85E+02 6.31E+03 
Lognormal I 15 15 100 NIA NIA 2.00E+03 2.21E+04 
Lognormal 10 15 67 7.90E-02 1.00E-01 1.10E-01 2.S0E-01 
Not Tested 0 15 0 5.10E+00 5.60E+00 I NIA NIA 

Normal 15 15 100 NIA NIA 1.36E+01 1.01E•02 
Normal 15 15 100 I NIA NIA 1.19E+02 2.02E+03 

Lognormal 14 15 93 1.00E+00 1.00E+00 1.40E+00 9.20E+00 
Log normal 12 15 80 1.20E-01 4.10E-01 5.50E-01 2.60E+00 

Not Tested 0 15 0 5.10E+03 5.60E+03 NIA NIA 
Not Tested 0 15 0 1.00E+01 1.10E+01 NIA NIA 

Normal 15 15 100 NIA NIA 9.00E+00 1.56E+02 

Normal I 15 15 I 100 NIA NIA 1.25E+01 1.46E+02 

Concentration units are mg/kg 

For samples with less than 15 percent censoied data. one hall the 1eportmg limit Is substituted for each non-detect measurement In all calcutalJons unless other.vise md,cated. 

For higher frec:iuenc1es of cerniored data, all calculations W'8,e performed using stochastic modeling. foUo....;ng the ··bounding'' approach presented m EPA (2002) 

Details ol the approach used for performing all calculations are contaIne-d in the methods section of this 1eport. 

For samples with zero detecbons. only the minimum and maximum reporting limit a1e reported. 

For all cases w,th at leag,I 5 detec1ed samples and a detec!Jon frequency greater than or equal to 50 pe1cent. tested using the Shapiro-Wilk W test {alpha equal to 0.05). 

1.33E•04 

NIA 

7.70E+00 

5.39E+02 

NIA 

1.40E-01 

2.34E+03 

2.B8E+01 

2.39E+01 

1.07E+02 

6.18E+04 

5.20E+01 

4.76E+03 

8.07E+03 

1.30E-01 

NIA 

5.63E+01 

1.25E+03 

2.70E+00 

8.10E-01 

NIA 

NIA 

1.12E+02 

1.12E+02 

D1stnbutrons confirmed as normal or lognormal are listed as "Normal"" or ··Lognormal .. For cases 'Nher~ d1slribut1on testing was not conducted. the distribution Is listed as ""Not Tested .. 

F=or cases in which d1&tnbutions could not be confirmed using the Shapiro-Wik. W test. d1st11bulions were estimated using probab1hty pier.JI. box plots. and lrec:iuency histograms 

01stribut1ons estimated to be normal or lognormal are listed as Unknown[a] or Unknown[b]. respectively. 

For sample-sizes greater than two 'Mlh at least one detection. estimated using a nonparametric approach, based on rank ordering ol the data (reported values used !or all censored data) 

For sample-sizes greater than t'NO v.,th at least one detection calculated using d1stribut1on-dependent formulae. 

For confirmed or es!Jmated normal dlstr1but1ons with no more than 15 percent censored data calculated using equations 4.3 (mean) and 4 4 (standard deviation) In Gilbert ( 1987). 

For confirmed or estimated lognormal d1slribut1ons with no more than 15 percent censored data these are the mmrmum variance unbiased (MVU) estimators, follo"Mng 

equation& 13.3 (mean/ and 13.5 (standard devIallon) in Gilbert ( 1987). 

Calculations for all cases "Mth greater than 15 percent can.sored data use the median values generated lrom 2 ODO iterations ol a Monte Carlo model. lollo,,.,,ng the '"bounding' 

app,oach descnbed in EPA (2002) 

Tliese calculations a,e based on 1) the ar1thmet1c mean and SD !or confirmed or assumed normal d1st11but1ons. 2) the MVUE ol the mean and SD lo, conf11med 

or assumed lognormal d1sl1Ibu1Jons. and 3) the arithmetic mean and SD 'Nhen the d1str1bubon is listed as "'Not Tasted.'" 

For confirmed or estima!ed normal distributions with no more than 15 percent censored data. calculated using equation 11.6 m Gilbert (1987). 

For confirmed 01 estimated lognormal d1stnbut1ons V111\h no more than 15 percent censo,ed data. calcula!ed using Lancfs method {EPA 1992. Gilbert 1987) 

Calculations for alt cases "Mth greater than 15 percent censored data use \he 95th percentile generated from 2.000 1teratIons of a Monte Carlo model, followmg !he "'bounding· approach 

described In EPA (2002). These calculations are based on 1) the! s1atIstIc for confirmed or assumed normal drstributIons. 2) the MVUE Chebyshev 1neQlJal1ty for confirmed 

or assumed Jognormal d1strIbut1ons. and 3) the nonparametric Chebyshev inequality when the d1stribut1on Is listed as "Not Tested' 

Coefficient ol vanat1on ([SD/meen]"100) 

Minimum concentration reported 

Maximum concentration reported 

Q95 

SD 

UCLa~ 

95th percentile (quan!Jle) 

Standard deviation 

The one-sided 95 percent upper confidence limit ol the mean 

ass' Meanc; 

1.68E•04 1.10E•04 

NIA NIA 

1.97E+01 8.14E+00 

1.32E+03 6.50E+02 

NIA NIA 

4.50E-01 1.3BE-01 

3.79E+03 2.22E+03 

3.83E+01 2.55E+01 

3.03E•01 1.97E+01 

2.69E+02 1.20E+02 

8.85E+04 5.71E+04 

9.37E+01 5.42E+01 

6.31E+03 3.55E+03 

2.21E+04 8.23E+03 

2.S0E-01 1.40E-01 

NIA NIA 

1.01E+02 5.11E•01 

2.02E+03 1.20E+03 

9.20E+00 3.41E+00 

2.60E+00 1.06E+00 

NIA NIA 

NIA NIA 

1.56E+02 9.53E+01 

1.46E+02 9.78E+01 

MVUE MImmum variance unbiased Htlmate 

NIA Not applicable 

Unknown[a] 

Unknown/bl 

0IslnbutIon assumed to be normal based on examIna1Jon of probability plots. outlier box-plots and lrec:iuency histograms. 

Distr1but1on assumed lo be lognormal based on examination ol probab1hly plots. outlier box-plo!s. and frec:iuency hIsIograms. 

Gilbert, R. O. 1987. SI eris/ice/ Me/hods for Environmttn/al Pollr.iion Momtonng. John Wley & Sons. Inc. New York. NY. 

U.S. EnVllonmenlal P1otection Agency (EPA). 1992. "'Supplemental Guidance to RAGS· Calculating the Concentralion Term"" Intermittent BuUe!Jn. Volume 1. Number 1. Pubhcat1on 9285 7-081. 

EPA. 2002. ··calculaling Expo11ure Point Concentrations at Hazardous Waste Sites." OSvVER 9285.6-10. Washington D.C December 2002. 
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SD' 

5.26E•03 

NIA 

1.00E+00 

9.11E+01 

NIA 

1.46E-01 

3.34E+02 

1.17E+_p_]__ 
9.16E•00 

1.75E+01 

2.43E+04 

2.40E+01 

2.16E+03 

1.37E+03 

3.33E-02 

NIA 

2.43E+01 

4.76E+02 

6.04E-01 

3.34E-01 

NIA 

NIA 

4.79E+01 

4.14E+01 

• 
-

CV UCL,,' 

48 1.34E+04 

NIA NIA 

12 1.06E•01 

14 B.81E+02 

NIA NIA 

105 3.0BE-01 

15 3.09E+03 

46 3.08E+01 

46 2.39E+01 

15 1.65E+02 

43 6.82E+04 

44 6.51E+01 

61 4.54E+03 

17 1.20E+04 

24 5.57E-01 

NIA NIA 

47 6.21E+01 

40 1.41E+03 

18 5.14E+00 

31 5.07E+00 

NIA NIA 

NIA NIA 

50 1.17E+02 

42 1.17E+02 



• • • TABLE B-11: SUMMARY STATISTICS FOR ALL CHERT SITES AND MATRICES COMBINED 
Metals Concentrations in Franciscan Bedrock Outcrops. Hunters Point Shipyard. San Francisco California 

SUMMARY STA TlSTlCS 
-Sample Size Detection C8ri50?8Cf0it'_a _______ Oetected·Dat-a _____________ O_etected and C_•_n_so_rv_d_Dat_a ___ ______ _ 

Frequency 
Chemical Distribution' tected Total (Percent) Min Max Min Max Median• 095" Mean' SD' CV 

Aluminum Unknown[a] I 67 67 100 NIA NIA 1.74E+03 3.56E+04 1.57E+04 3.09E+04 1.44E+04 8.02E+03 56 

UCL,.• 

1.60E+04 
NIA !',ntimony _____ .,.N_o_t _T_es_t_e,...d_-+•I-:_-:_-:_-:_-:_-:_o-:_-:__-_-_-_-_-_-_-_-_6-:_7-:_-:_-:_-:_~--==-=--=--=-0-_-_-_-_~--3-.1-0_E_--0_1 ___ 4 __ 6_0_E_+_0_1 _--,---__ N_I_A ____ --,---N_I_A __ --,-----N-IA---.--N-I-A-_-_-_-_ 1\:10 ____ NIA ____ . NIA 

Arsenic Lognormal . 65 67 97 1.00E+01 1.00E+01 1.30E+OO 3.79E+01 7.BOE+OO 3.30E+01 1.17E+01 1.19E+OO 10 1.42E+01 
Barium Lognormal 67 67 100 NIA NIA 1.39E+02 4.39E+03 5.39E+02 2.42E+03 7.40E+IJ?_ __ 6.99E+01 __ -~- 8.84E+02 

-;;B:-e-ry-;-;ll:-iu_m ____ -:Ncco"'t'c;T"e-sc---te-:dc--;-------=2-----c6'"'7c--+---3=---+--1c--_=--30"'E=---0=1---2=--.-=-30=--E=-+-:Occ0-+--1c'-.5=-o"'E"--0~1 ---3~_~870E=---0~1-+-5=-_-=-50=-E=---0--=-"1--:2:--_3=--o=:E:-:+OO 6.38E--O 1 5. 97E--01 94 1.07E +00 

·cadmium Not Tested 16 67 24 1.60E--02 2.30E+OO 1.80E--01 7.40E--01 3.20E--01 2.20E+OO V?E--01 3.83-E--01 138 5.71E--01 
Calcium Lognormal 67 67 100 NIA NIA 2.21 E+02 3. 79E +03 1.24E+03 3.42E +03 1.38E+03 1.22E+02 -9- _-~ro 
Chromium Unknown[a] 67 67 100 NIA ---cNcclA=---r-~2~.7=-o"'E"+-:0~0~-~7~.7~1~E=-+-:Occ1c---;-cc3-c_4=7=E-+-=-oc-1 6.48E+01 3.30E+01 2.00E+01 61 1.J1E+01 _ 
Cobalt Lognormal ----;---:-6:c:7:------:6=7--i---,1-:0ccO---;--c-N-::l-:A-----,Nccl-:A-----;--~1.-=9-=-o-=E-+=--oo=---=-7_~44-c-=E-+70.,.1-i----c1c-_ 9=--5""E"+-:Occ1c-5_22E +01 2.26E +01 2.01 E +00 9 2.67E +01 

_C_o_p-pe_r _____ Unknown[a] 67 67 100 NIA NIA 2.91E+01 3.36E+02 1.19E+~2li5E+02 -1.30E+02 7.46E+01-- 57 --- 1.45E+02 

_lr_o_n ______ Unknown[a] 67 67 100 NIA NIA 4.34E+03 2.03E+05 5.96E+04 1.09E+05 6.03E+04 3.11 E+04 51 6 66E+04 
Lead Normal- 67 67 100 NIA NIA 3.30E+OO 9.37E+01 3.60E+01 7.51E+01 3.84E+01 1.95E+01 51 4.24E+01 
M_a_g_n_e-siu_m _____ L_o_g=n=o=rm=~a:I ==~=====~6:7==========:6:,--7_-_-..,..-~~~~-,1~0~0=--- - - N_IA ______ N_IA ___ , __ 3_.8_5-'E~•-0~2~ __ 1~. _19~E_+_0_4_-+--_2_.3_2_E_+_0_3_ 6.31 E +03 2.53E+03_ 2.4 7E+02 10 ----3.04E +03 
Manganese Unknown[b] 67 67 100 NIA NIA 3.66E+02 4.05E+04 _ 7.40E+03 -2.22E+04 9.90E+03 1.96E+03 --20 --~~ 
Mercu-ry ____ Lognormal 61 67 91 2.00E--02 1.00E--01 2.50E--02 3.70E--01 9.90E--02 -VSE--0_1 ___ -,_O!lE--01 9~0!_-Q_:i_:_-=:_ _9 ___ 1.29E..()_1_ 

Molybdenum Not Tested 8 67 12 1.60E--01 2.30E+01 3.40E--01 1.40E+OO 5.20E+OO 2.20E+01 4.76E+OO 5.42E+OO 114 8.76E+OO 
59---s:m~-Nickel Unknown[a]_+-__ 6=:7:----~67=--.;--~10-'0 __ ~\ __ ccNl-:A _____ N"-l~A~--1-~1-~02=E~•.c0cc1 ___ 1'-'-.4-'-'3,~E~•~0=2----1I~5."-9~4E='+-'0"-1_1.16E +02 5.65E +01 -~-l4_E +01 

Potassium Unknown[b] 67 67 I 100 J NIA NIA 1.19E+02 3.34E+03 I 1.11E+03 3.09E+03 1.48E+03 __ 1J6E+p_2 ___ 12 
Selenium Lognormal 53 67 79 --[0.50E--01 5.00E+OO 9.00E--01 2.33E+01 I- 3.20E+OO 131E+0_1_ ~3_3E+OO _ ).1_Q_E_:OQ__ 21 
Silver Unknown[b] 42 67 . 63 I 8.80E--02 2.30E+01 2.40E--01 2.60E+OO [ 1.00E+OO 2.30E+01 3.89E+OO 1.13E+00 ___ 2~9 ____ 1_.4_0_E_+_0_1_ 

1.87E+03 ------ -
1.49E+01 

Sodium NotTested O 67 I O I 6.41E+01 1.00E+04 NIA N_/6____I_ NIA_~~-- NIA NIA __ N_IA ____ N_I_A __ 
Th~- NotTested 10 __ 6

6
7
7 

_____ 
1
1
0
5
0 

---1 6.7NOIEA--01 _ 4.60E+01 7.20E--01 2.30E+OO 1.00E+01 _4.50E+IJ_1__1.01E+01 1.14E+01 113 1.84E+01 
Vanadium Log_n_o_rm~al~-i--~6~7-----=-c- ___ N_I_A---~-9-.-00_E_+_0_0 ___ 3 ___ 56E +02 7. 7 4E +01 3. 07E _:02 __ _1. 01 E +02 - 1~11-E ~- - -11 . - -~802-
Zinc - --~nown[b) 67 67 100 j NIA NIA 9.00E+OO 2.67E+02 6.23E+01 1.69E+02 8.70E+01 7.39E+00 ___ 8 1.02E+02 

Notes 

d 

CV 
Min 

Max 

MVUE 
NIA 

Sources: 

Concentration units are mg/kg 
For samples with less than 15 percent censored data, one half the reporting limit is substrtuted for each non-detect measurement in all calculations unless otherwise indicated. 
For higher frequencies of censored data. all calculations were performed using stochastic modeling. following the "bounding" approach presented In EPA (2002). 
Details of the approach used for performing all calculations are contained in the methods section of this report. 
For samples with zero detections, only the minimum and maximum reporting lrmit are reported. 

For all cases with at least 5 detected samples and a detection frequency greater than or equal to 50 percent. tested using the Shapiro-Wilk W test (alpha equal to 0.05). 
D1stnbut1ons confirmed as normal or /ognormal are listed as "Normal'' or "Lognormal." For cases where distribution testing was not conducted, the distribution is listed as "Not Tested." 
For cases in which distributions could not be confirmed using the Shapiro-Wilk W test, distributions were estimated using probability plots, box plots. and frequency histograms. 
Distributions estimated to be normal or lognormal are listed as Unknown[a] or Unknown[b]. respectively. 
For sample-sizes greater than two with at least one detection, estimated using a nonparametric approach, based on rank ordering of the data (reported values used for all censored data). 
For sample-sizes greater than two with at least one detection. calculated using distribution-dependent formulae. 
For confirmed or estimated normal distributions with no more than 15 percent censored data. calculated using equations 4.3 (mean) and 4.4 (standard deviation) in Gilbert ( 1987). 
For confirmed or estimated lognormal distributions with no more than 15 percent censored data. these are the minimum variance unbiased (MVU) estimators, following 
equations 13.3 (mean) and 13.5 (standard devialion) in Gilbert (1987). 
Calculations for all cases with greater than 15 percent censored data use the median values generated from 2,000 iterations of a Monte Carlo model, following the "bounding" 
approach described in EPA (2002) 
These calculations are based on 1) the arithmetic mean and SD for confirmed or assumed normal distributions, 2) the MVUE of the mean and SD for confirmed 
or assumed lognormal distributions, and 3) the arithmetic mean and SD when the distribution is listed as "Not Tested." 
For confirmed or estimated normal distributions with no more than 15 percent censored data, calculated using equation 11.6 in Gilbert (1987). 
For confirmed or estimated lognormal distributions with no more than 15 percent censored data, calculated using Land's method (EPA 1992, Gilbert 1987). 
Calculations for all cases with greater than 15 percent censored data use the 95th percentile generated from 2,000 iterations of a Monte Carlo model. following the "bounding" approach 
descnbed in EPA (2002). These calculations are based on 1) the I statistic for confirmed or assumed normal distributions. 2) the MVUE Chebyshev inequality for confirmed 
or assumed lognormal distributions, and 3) the nonparametric Chebyshev inequality when the distribution is listed as "Not Tested". 

Coetf1c1ent of variation ([SDlmean]°100) 
Minimum concentratron reported 

Maximum concentration reported 

Mirnmum variance unbiased estimate 
Not applicable 

095 
SD 
UCL,, 

Unknown[a] 
Unknown[b] 

95th percentile (quantile) 
Standard deviation 

The one-sided 95 percent upper confidence limit of the mean 

Distribution assumed to be normal based on examination of probability plots. outlier box-plots. and frequency histograms. 
Distribution assumed to be lognormal based on examination of probability plots. outlier box-plots, and frequency histograms. 

Gilbert, R. 0. 1987. Slatist,cal Methods for Environmental Pollution Monitonng. John Wiley & Sons. Inc., New York. NY. 
U.S. Environmental Protection Agency (EPA). 1992. '"Supplemental Guidance to RAGS: Calculating the Concentration Term". Intermittent Bulletin. Volume 1. Number 1. Publication 9285 7--081. 
EPA. 2002. "Calculating Exposure Point Concentrations at Hazardous Waste Sites." OSWER 9285.6-10. Washington. D.C. December 2002. 
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• • TABLE B-12: SUMMARY STATISTICS FOR ALL CHERT SITES, ROCK MATRIX 
Metals concentrations in Franciscan Bedrock Outcrops, Hunters Point Shipyard, San Francisco California 

Chemical 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Sample Size 

Distrlbutiona 
Log normal 
Not Tested 
Unknown[a] 
Lognormal 
Not Tested 
Not Tested 

SUMMARY STATISTICS 
Censored Data Detected Data Detected and Censored Data Detection 

Frequency 
(Percent) Min Max Median' CV UCL,," Min Max Q95' Meanc SD' 

NIA NIA I 3.32E+04 1.42E+04 2.12E+03 j 2.01E+03 3.56E+04 9.19E+03 15 1.94E+04 
3.10E-01 4.00E+01 I NIA NIA NIA I NIA NIA NIA NIA NIA 
1.00E+01 1.00E+01 3.49E+01 1.67E+01 1.03E+01 1.30E+OO 3.79E+01 1.58E+01 62 1.96E+01 

NIA NIA 2.98E+03 1.01E+03 1.41E+02 1.39E+02 4.39E+03 7.05E+02 14 1.35E+03 
5.00E-01 2.00E+OO 2.00E+OO 5.69E-01 5.44E-01 1.50E-01 3.BOE-01 5.00E-01 96 1.14E+OO 
1.60E-02 5.00E-01 5.BBE-01 2.45E-01 1.??E-01 1.BOE-01 7.40E-01 4.10E-01 72 4.02E-01 

NIA NIA Normal 35 35 100 I 2.21E+02 2.04E+03 8.89E+02 50 9.67E+02 1.65E+03 8.46E+02 4.26E+02 

• 

NIA NIA 
NIA NIA 

Unknown[tl]~-t---3=-50------------:0350----_t--c-10=-oc---_i-_=c-----=----+--3~_~1 O~E~+~0~0~--7~-~7~1 E=-+_0~1~+~1,.4,~8-=:E_+~0_1 -~~--=:-~-=~~~~~c-=:-~,--~1=-7 __ -c4,_.=-02=-E=-+-c0=-1c--
Lognormal 35 35 100 4.40E+OO 7.44E+01 2.69E+01 12 3.68E+01 

7.11E+01 2.81 E+01 4.70E+OO 
6.36E+01 2.92E+01 3.40E+OO 

NIA NIA _c;c,pper Log normal 35 35 100 6.18E+01 3.36E+02 1.73E+02 3.34E+02 1. 77E+02 1.04E+01 6 1. 97E+02 
Iron Unknown[a] 35 35 100 NIA NIA 1.02E+04 2.03E+05 ~12E+04 1.42E+05 7.02E+04 3.68E+04 ~ __ 8.07E+O~ 
-=L=-e=-ad=------==~----~L=-o~gn~o~r"m~•~I ==:=====3:s:====-=---~--35 __ , ___ 1 O_O __ , ___ NI_A ______ N_IA---t--8-_-8-=0=E-+0_0 ___ .=7 .-7-3-=E-+0_1__ I ?c82E+O 1 5.87E+01 3.06E+01 2. 98E+OO 1 O 3.69E+01 
Magnesium Log __ n_o_rm_a __ l _ _,_ ____ 3_5 ____ ~_3_5 _ _,=--_--_--_,--_o-::_o--_--_--__-l---N-IA _____ N_I_A __ C--3-.8-8~E~+-0_2 ___ 1_.1_9_E,~+-0_4_~~-=63E+03 8.83E+03 2.09E+03 2. 97E+02_ -~ ___ 2. 80E+03 

Manganese Lognormal 35 35 + NIA NIA 4.12E+03 4.05E+04 I 9.02E+03 2.69E+04 1.16E+04 1.14E+03 10 1.41E+04 
Mercur,,_ ______ L_ognormal 35 35 NIA NIA 2.50E-02 3.70E-01 I 7.30E-02 3.22E-01 1.02E-01 _ _1_.35E-02 ___ 1] __ 1.34E-0_1_ 
"M~oc.lY.,.cbcdcce_n_um ___ ~N=-o~t T~e=-s~t=-ed=------+=====:2=========:35:--_:::_~I---- -190E-01 2 OOE_+ __ 0_1-+-__ 7_. 7_0.=E_-0_1 ____ 1.~4_0.=E_+O_O__ I 5.00E+OO 2.00E+O 1 5.31 E+OO 5.44E+OD_ _ _1_Q_2_ __ 1.1 OE+O 1 
Nickel Lognormal 35 3

3
5
5 

1------,-------
1
0
0
0
0 

--i-

1

_ NN: i
1

AA ~NI/AA 2.32E+01 1.43E+cg__~99E+01 1.33E+02 7.75E+01 _ 5.04E+OO _6_ 8.74E+01 
Potassium Unknown[~] 35 1.35E+02 2.29E+03 ± 7.56E+02 1.97E+03 7.88E+02 4.62E+02 59 9.19E+02 
Seleniun1 Unknown[a]_-+-__ 2_7 _____ 35 __ +-__ 7_7__ 3.50E-01 -5.-0--0-E-•0-0-l--1~.-80~E~+-0~0-__ ~2~.-=33-E~+-0_1__ 5.30E+OO 1.66E+01 6.50E+OO 5.10E+OO . ·--~-- 8.08E+OO 

Silver Unknown[t>] 30 35 86 8.BOE-02 2.00E+01 2.40E-01 1.60E+OO I 6.30E-01 ~OE_:+:_0_[)______1_J)1__E:-r()()__~J_B__E::{l1 __ ±2_ __ 1_._56E+OQ_ 
Sodium Not Tested O 35 0 6.41E+01 1.00E+04 NIA NIA I NIA NIA N/A NIA N/A N/A 
Thallium Not Tested 10 35 29 6.70E-01 4.00E+01 7.20E-01 2.30E+OO 1.00E+01 4.00E+01 6.40E+OO 8.24E+OO 129 1.56E+01 
Vanad1u,n Unknown[b] 35 35 100 I NIA NIA 1.49E+01 3.56E+02 I 5.4~2~E~+=-0~1 __ ~3-c.4=-2~E,_+~0=-2-~1~. =-15=-E=-+~0~2 __ 2 __ .=-1 =-7E=-•-0=-1~_~1=-9 ____ ~1._7

0
~4~E_•0=-2=--

Noles: 

b 
C 

CV 
Min 

Max 

MVUE 
NIA 

Sources: 

Lognormal 35 35 100 NIA NIA 9.00E+OO 2.67E+02 7.91E+01 1.99E+02 9.97E+01 1.33E+01 13 1.31E+02 

Concentration units are mg/kg 
For samples with less than 15 percent censored data, one half the reporting limit 1s substituted for each non-detect measurement in all calculations unless otherwise indicated 
For higher frequencies of censored data. all calculations were performed usrng stochastic modeling, following the "bounding" approach presented in EPA (2002) 
Details of the approach used for performing all calculations are contained in the methods section of this report 
For samples with zero detections, only the minimum and maximum reporting limit are reported 

For all cases with at least 5 detected samples and a detection frequency greater than or equal to 50 percent. tested using the Shapiro-Wilk W test (alpha equal to 0.05). 
Distributions confirmed as normal or lognormal are listed as "Normal" or "Lognormal." For cases where distribution testing was not conducted. the distribution iS listed as "Not Tested. 
For cases in which distributions could not be confirmed using the Shapiro-Wilk W test, d1stnbutions were estimated using probability plots, box plots. and frequency histograms. 
Distnbutions estimated to be normal or lognormal are listed as Unknown[a] or Unknown[b]. respectively 
For sample-sizes greater than two with at least one detection, estimated using a nonparametric approach. based on rank ordering of the data (reported values used for all censored data) 
For sample-sizes greater than two with at least one detection. calculated using drstribution-dependent formulae 
For confirmed or estimated normal distributions with no more than 15 percent censored data, calculated using equations 4.3 (mean) and 4.4 (standard deviation) in Gilbert (1987) 
For confirmed or estimated lognormal distributions with no more than 15 percent censored data. these are the mimmum variance unbiased (MVU) estimators. following 
equations 13.3 (mean) and 13.5 (standard deviation) in Gilbert (1987). 
Calculations for all cases with greater than 15 percent censored data use the median values generated from 2,000 IteratIons of a Monte Carlo model, following the "bounding" 
approach described in EPA (2002) 
These calculations are based on 1) the arithmetic mean and SD for confirmed or assumed normal distrrbutions. 2) the MVUE of the mean and SD for confirmed 
or assumed lognormal distributions, and 3) the arithmetic mean and SD when the distribution is listed as "Not Tested.' 
For confirmed or estimated normal distributions with no more than 15 percent censored data. calculated using equation 11.6 in Grlbert (1987) 
For confirmed or estimated lognormal distributions with no more than 15 percent censored data, calculated usmg Land's method (EPA 1992. Gilbert 1987) 
Calculations for all cases with greater than 15 percent censored data use the 95th percentile generated from 2,000 iterations of a Monte Carlo model. following the "bounding" approach 
described in EPA (2002). These calculations are based on 1) the t statistic for confirmed or assumed normal distnbut1ons. 2) the MVUE Chebyshev ,nequahty for confirmed 
or assumed lognormal distributions, and 3) the nonparametnc Chebyshev inequality when the distribution is listed as "Not Tested". 

Coefficient of variation ([SD/mean]"100) 095 
Minimum concentration reported SD 
Maximum concentration reported UCL95 

Minimum variance unbiased estimate Unknown[a] 
Not applicable Unknown[b] 

95th percentile (quantile) 
Standard deviation 

The one-sided 95 percent upper confidence limit of the mean 

Distribution assumed to be normal based on examination of probability plots, outlier box-plots. and frequency histograms. 
Distribution assumed to be lognormal based on examination of probab1l1ty plots. outlier box-plots. and frequency histograms. 

Gilbert, R. 0. 1987. Statistical Methods for Environmental Pollution Monitoring. John Wiley & Sons, Inc., New York. NY. 
U.S. Environmental Protection Agency (EPA). 1992. "Supplemental Guidance to RAGS: Calculating the Concentration Term". Intermittent Bulletin, Volume 1, Number 1. Publication 9285.7-081 
EPA. 2002. "Calculating Exposure Point Concentrations at Hazardous Waste Sites." OSWER 9285.6-10. Washington, D.C. December 2002. 
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• • TABLE B-13: SUMMARY STATISTICS FOR ALL CHERT SITES, SOIL MATRIX 
Metals Concentrations in Franciscan Bedrock Outcrops, Hunters Point Shipyard, San Francisco C.alifornia 

Chemical 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
_g_o_pper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
PotassiLJrn 
Seleniurn 
Silver 
Sodium 
Thallium 
Vanadium 

Zinc 

Notes: 

CV 
Min 

Max 

SUMMARY STATISTICS 
Sample Size Detection I Censored Data Detected Data Detected and Censored Data 

Frequency I I Median' Q95' Mead: Distribution• Detected Total (Percent) I Min Max Min Max 
Unknown[a) 32 32 100 NIA NIA 1.74E+03 2.14E+04 1.63E+04 2.11E+04 1.49E+04 
Not Tested 0 32 I 0 1.00E+01 4.60E+01 NIA NIA NIA NIA NIA 
Lognormal I 32 32 I 100 NIA NIA 2.20E+00 1.97E+01 I 5.55E+00 1.39E+01 6.40E+00 
Log normal 32 32 100 NIA NIA 1.73E+02 1.32E+03 4.04E+02 1.22E+03 4.77E+02 
Not Tested 0 32 0 1.30E-01 2.30E+00 NIA NIA NIA NIA N/A 
Not Tested 4 32 12 3.90E-02 2.30E+00 2.80E-01 4.50E-01 1.25E-01 2.30E+00 3.19E-01 
Lognormal 32 32 100 NIA NIA 7.65E+02 3.79E+03 1.75E+03 3.67E+03 1.91E+03 

Unknown[~) 32 32 100 NIA NIA 2.70E+00 5.73E+01 4.19E+01 5.72E+01 3.92E+01 
Unknown[a) 32 32 100 NIA NIA 1.90E+00 3.03E+01 1.24E+01 3.01E+01 1.54E+01 
Unknown[b) 32 32 100 NIA NIA 2.91E+01 2.69E+02 4.95E+01 2.05E+02 7.86E+01 

Normal I 32 32 100 NIA NIA 4.34E+03 8.85E+04 I 4.61E+04 8.63E+04 4.95E+04 
Normal I 32 32 100 NIA NIA 3.30E+00 9.37E+01 4.52E+01 8.32E+01 4.74E+01 

Unknown[b) I 32 32 100 NIA NIA 3.85E+02 6.31E+03 2.42E+03 6.30E+03 2.95E+03 
Unknown[b) I 32 32 I 100 NIA NIA 3.66E+02 2.21E+04 8.25E+02 1.51E+04 4.24E+03 
Unknown[b) I 26 32 81 2.00E-02 1.00E-01 7.40E-02 2.80E-01 1.10E-01 2.74E-01 1.22E-01 
Not Tested 6 32 19 1.60E-01 2.30E+01 3.40E-01 5.40E-01 5.25E+00 2.30E+01 4.09E+00 
Unknown[b) 32 32 100 NIA NIA 1.02E+01 1.01E+02 2.06E+01 8.20E+01 3.34E+01 
Unknown[a) 32 32 100 NIA NIA 1.19E+02 3.34E+03 2.18E+03 3.20E+03 2.06E+03 
Lognormal 26 32 81 5.10E-01 1.00E+00 9.00E-01 9.20E+00 1.40E+00 7.38E+00 2.32E+00 
Not Tested 12 32 38 1.20E-01 2.30E+01 5.50E-01 2.60E+00 2.15E+01 2.30E+01 6.32E+00 
Not Tested 0 32 0 2.10E+03 5.60E+03 NIA NIA NIA NIA NIA 
Not Tested I 0 32 0 1.00E+01 4.60E+01 NIA NIA NIA NIA NIA 

Normal 32 32 I 100 NIA NIA 9.00E+00 1.56E+02 7.94E+01 1.51E+02 8.46E+01 
Unknown[b] I 32 32 100 NIA NIA 1.25E+01 1.46E+02 5.72E+01 1.42E+02 7.42E+01 

Concentration units are mg/kg 
For samples with less than 15 percent censored data, one half the reporting limit is substituted for each non-detect measurement in all calculations unless otheiwise indicated 
For higher frequencies of censored data, all calculations were performed using stochastic modeling, following the "bounding" approach presented in EPA (2002) 
Details of the approach used for performing all calculations are contained In the methods section of thrs report 
For samples with zero detections. only the minimum and maximum reporting limit are reported 

For all cases with at least 5 detected samples and a detection frequency greater than or equal to 50 percent. tested using the Shapiro-Wilk W test (alpha equal to 0.05). 

SD' 

5.48E+03 
NIA 

4.93E-01 
4.32E+01 

NIA 
5.32E-01 
1.45E+02 
1.61E+01 
7.52E+00 
B.30E+00 
1.83E+04 
1.98E+01 
3.35E+02 
1.15E+03 
1.85E-02 
5.31E+00 
3.85E+00 
9.23E+02 
5.02E-01 
7.03E+00 

NIA 
NIA 

3.46E+01 
7.34E+00 

Distributions confirmed as normal or lognormal are listed as "Normal" or ''Lognormal." For cases where distribution testing was not conducted. the d1stnbut1on is Jisted as ''Not Tested. 
For cases in which distributions could not be confirmed using the Shapiro-Wilk W test, d1stnbutions were estimated using probability plots, box plots. and frequency histograms. 
Distributions estimated to be normal or lognormal are listed as Unknown[a] or Unknown[b]. respectively 
For sample-sizes greater than two with at least one detection, estimated using a nonparametric approach, based on rank ordering of the data (reported values used for all censored data) 
For sample-sizes greater than two with at least one detection, calculated using distribution-dependent formulae 
For confirmed or estimated normal distributions with no more than 15 percent censored data. calculated using equations 4.3 (mean) and 4.4 (standard deviation) In Gilbert (1987) 
For confirmed or estimated lognormal distributions with no more than 15 percent censored data. these are the minimum variance unbiased (MVU) estimators. following 
equations 13.3 (mean) and 13.5 (standard deviation) 1n Gilbert (1987). 
Calculations for all cases with greater than 15 percent censored data use the median values generated from 2.000 iterations of a Monte Carlo model, following the "bounding" 
approach described in EPA (2002) 
These calculations are based on 1) the arithmetic mean and SD for confirmed or assumed normal distributions. 2) the MVUE of the mean and SD for confirmed 
or assumed lognormal distributions, and 3) the arithmetic mean and SD when the distribution is listed as "Nol Tested.' 
For confirmed or estimated normal distnbutIons with no more than 15 percent censored data. calculated using equation 11.6 in Gilbert (1987) 
For confirmed or estimated lognormal distributions with no more than 15 percent censored data, calculated using Land's method (EPA 1992, Gilbert 1987) 
Calculations for all cases with greater than 15 percent censored data use the 95th percentile generated from 2,000 iterations of a Monte Carlo model. following the "bounding" approach 
described in EPA (2002). These calculations are based on 1) the I statistic for confirmed or assumed normal distributions, 2) the MVUE Chebyshev inequality for confirmed 
or assumed lognormal distributions. and 3) the nonparametric Chebyshev inequality when the distribution is listed as "Not Tested". 

Coefficient of variation ([SDlmean]"100) 095 95th percentile (quantile) 
Minimum concentration reported SD Standard deviation 

Maximum concentration reported UCL95 The one-sided 95 percent upper confidence limit of the mean 

• 
CV UCL,,• 

37 1.65E+04 
NIA NIA 

8 7.39E+00 
9 5.67E+02 

NIA NIA 
167 9.16E-01 
8 2.20E+03 

41 4.40E+01 

49 1.76E+01 
11 9.65E+01 
37 5.50E+04 
42 5.33E+01 
11 3.69E+03 
27 8.09E+03 
15 3.36E-01 
130 1.00E+01 
12 4.19E+01 
45 2.33E+03 

22 7.91E+00 
111 1.39E+01 
NIA NIA 
NIA NIA 

41 9.50E+01 
10 8.98E+01 

MVUE Minimum variance unbiased estimate 

NIA Not applicable 
Unknown[a] 
Unknown[b] 

Distribution assumed to be normal based on examination of probability plots. outlier box-plots, and frequency histograms. 
Distribution assumed to be lognormal based on examination of probability plots. outlier box-plots, and frequency histograms. 

Sources: 
Gilbert. ~- 0. 1987. Statistical Methods for Environmental Pollution Monitoring. John Wiley & Sons. Inc .. New York, NY. 
U.S. Envrronmental Protection Agency (EPA). 1992. "Supplemental Guidance to RAGS: Calculating the Concentration Term··. Intermittent Bulletin. Volume 1. Number 1. Publication 9285.7-081 
EPA. 2002. "Calculating Exposure Point Concentrations at Hazardous Waste Sites." OSWER 9285.6-10. Washington. D.C. December 2002. 
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ATTACHMENT 81 
BOX PLOTS 



• 

• 

• 

KEY FOR INTERPRETING BOX PLOTS 

"outlier(s)" defined as greater than 
the 75th percentile plus 
1.5 times the IQR 

maximum value that is . 
not an outlier 

arithmetic mean 

minimum value that is 
not an outlier 

Box Plot 

I 

I 
I 

__ _.__ 

• detected datum 
0 censored or 

non-detected datum 

percentiles 
75% 
50% } interquartile 
25% range (IQR) 



• 

Individual Sites - All Metals 

By matrix, separately and combined 

• 

• 
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12000---.---- ----- ---------, 

11000 

10000 

9000 
8000 • • .,,_ 

c,, 7000 

.$ 6000 • • 

-s5ooo I I 
"' ~ 4000 

2000 
1000 

I 
I 

3000 I r 
0-'---=-----,-----=---~----~ 

All Chert M&S Twin Peaks 

Site 

IQllldal 
LM ...... 1Cli 
All Chert 385 708.6 
M & S 385 778.2 
Twin Peaks 516 634.5 

IMmt11.V,0.111r:1tl•--

1210 
1695 

1009.5 

OIIIMrAnllyllldllllNt~lySlla 

111111111 
2320 
2650 
2085 

45000-----------7 

40000 • • 

35000 

]'30000 

E25000 

!::!. 20000 
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~ 15000 

10000 

5000 

I • 
r---t---1-+--. 

• 

+-• 

I • 
I 

o~------,-----~--- ~~ 
All Chert M&S Twin Peaks 

Site 

7Sl6 
2650 
5085 
2390 

5102 
6306 
2525 

11900 
11900 

2640 

7 

~I Q_ .c---1111-=-=-,--~-~~~-~~~-~ 
LM lltilln 1Cli 2916 111111111 7Sl6 IOJ6 M11111n 
All Chert 366 
M & S 2000 
Twin Peaks 366 

I Mll!k .v, a.. ••mr 
699.2 
4204 

641 

835 
5365 

701.75 

7400 11100 
7400 9015 

4317.5 14825 

0.4 ------------------, 

0.35 

0.3 

-a 
~ 0.25 
a, 

.$ 0.2 -:5 :fl 0.15 
a:: 

0.1 

0.05 

Twin Peaks 

• 
• 
I 
I 

11 
All Chert 

...... 
0.02 

0.031 
0.02 

• 

M&S 

Site 

1Cli 
0.042 

0.0542 
0.032 

Twin Peaks 

2916 
0.068 
0.089 
0.049 

111111111 
0.099 

0.14 
0.0765 

7Sl6 
0.14 

0.195 
0.1 

18800 
10780 
21050 

40500 
22100 
40500 

......... 
0.21 

0.276 
0.12 

0.37 
0.37 
0.15 
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[iimll. :Al, O..llcll ltalybdllun 
0--.,AnllylllfAllldo.,,rg)BySb 

25 ~-----

20 

~ 
-"' 15 ' Cl .s -:5 10 
"' ., 
"" 

5 

0 

I~ ..... 

l 
0 j 

All Chert 

........ 
All Chert 0. 1 6 
M&S 5 
Twin Peaks 0.1 6 

f1ie11..\l,a.al ..... 

0 

M&S 

Site ,. 
0.392 

5 
0.245 

-----,--

Twin Peaks 

25'6 
5 
5 

0.5 

.... 
5.2 

5 
20 

I a--., Anllylll fA Rid o.,1ra) By Sb 

140 - • • 
- • • 

120 - I I -
~ 100 - I • • -"' I ' -

I I 
I Cl • .s 80 -

- -

t I - •-:5 60 -
"' ~ ., 
"" 

-

40 - • 
- s 1 20 - I • I 
- • • 

0 
All Chert M&S Twin Peaks 

Site 

I~ ........ ,. 25'6 .... 
All Chert 10.2 18.06 20.6 59.4 
M&S 13.6 23.4 45.5 61.8 
Twin Peaks 10.2 17.45 19.2 32.1 

!iii O..llcll Flit 111111 

a--., Anllylll fA .... o.,1rg) By .. 
3500 

' • 
3000 I I ~2500 

Cl I -"' 
'c,2000 I I .s • "3 l 500 

I I "' ., 
I ""1000 

500 ! • I I • 0 
All Chert M&S Twin Peaks 

Site 

~ ..... ........ , . 25'6 .... 
All Chert 119 294.6 663 1110 
M&S 119 338.6 759.5 1060 
Twin Peaks 135 251 632.75 1980 

7516 
20 

5.25 
20.25 

7516 
75 

69.75 
90.075 

7516 
2290 
1280 
2915 

- ........ 22 
5.4 
22 

23 
5.6 
23 

I 

7 -........ 104.6 143 
93.68 103 

116 143 

-........ 
3032 3340 
1770 2020 
3085 3340 

• 

• 
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25------------------

20 

~ 15 

.s 
~ 

~ 10 
Q) 

Ct'. 

• 

• • • 
I 

rl· t 
All Chert 

..... ....... 
All Chert 0. 3 5 
M & S 0.35 
Twin Peaks 0.51 

M&S 

Site 

, .. 
0.772 

1.16 
0.655 

• 

Twin Peaks 

2516 
1.4 

2.05 
1.075 

...... 
3.2 
3.2 
3.7 

25-----------------~ 

20 

en 
-" 'c, 15 

.s 
~ 

~ 10 
Q) 

Ct'. 

5 0 

• 
0 

• 
o~-------~-- - -----~-------

All Chert 

..... ....... 
All Chert 0.088 
M & S 0.12 
Twin Peaks 0.088 

INmlliiiM,a.111t:a1 SalAIII 

11000 

10000 

9000 

8000 
]' 7000 

]' 6000 
::; 5000 
:5 

0 

£ 4000 I--+----+--

3000 

2000 

1000 

M & S 

Site 

0.288 
0.338 

0.26 

0 

Twin Peaks 

2516 
0.52 
0.62 

0.4375 

...... 
1 

0.88 
20.5 

0 -L._ __ ..,_ __________ ____,;~ _ ___J 

Twin Peaks 

All Chert 

....... 
64.1 

5000 
64.1 

M&S 

Site 

, .. 
2000 
5000 

1032.95 

Twin Peaks 

2516 
2000 
5000 
2000 

...... 
2300 
5100 
2050 

7Sl6 
6.4 

5 
10.325 

7Sl6 
21 
1.2 
22 

7Sl6 
5100 
5300 
2200 

- ........ 10.54 23.3 
5.18 9.2 
1 2.9 23.3 

- ........ 22 
1.56 

23 

23 
5 

23 

- ........ 5400 
8240 
2300 

10000 
10000 

2300 
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L~AnllylllfARlut~lySIIII 
so 

~ i 
40 - 0 0 

rn 
-"' 30 -'-
Ol 

s ..., 
:5 20 -V, 

(1) 
er: 

10 - @ @ 

0 I I 
All Chert M&S Twin Peaks 

Site 

~ 
LM ....... '°" 2516 MIIIIII 
All Chert 0.67 1.38 10 10 
M&S 10 10 10 10 
Twin Peaks 0.67 0.955 1.475 41 .5 

I Mlll'III iM, O.al-VPwllll 
Onlllly Anllylll fARlut ~ BySIIII 

350 • • • • 
300 

• • rn 2s o • • -"' • • '- • • Ol 

I _§, 200 
..., • • 
~ 150 

~ I (1) 
er: 

100 • • I t 50 I • I 0 
All Chert M& S Twin Peaks 

Site 

~ 
LM ....... '°" 2516 MIIIIII 
All Chert 9 26.14 40.1 77.4 
M&S 9 37.78 88.65 134 
Twin Peaks 14.9 22.4 31 .3 50 

I an..y An11y111 rA .._. ~ 1y SIii 

• 250 -

200 
rn • .>< • '-
Ol 

[~ 

_§, 150 -
..., 
:5 
l:l 100 -
er: 

s o -

0 
All Chert 

Qa'IIIII 
LM llfMlun 
All Chert 9 
M & S 9 
Twin Peaks 24.9 

I 

i 
I 

M& S 

Site 

'°" 37.6 
25.26 

48 

• 

• • 
* ! I 

I I j 
I • 

I 

Twin Peaks 

2516 
48.6 

41.25 
52.875 

MIIIIII 
62.3 
62.3 
64.4 

7516 
43 

10.5 
45 

7516 
134 
168 

77.175 

7516 
123 
128 

117.75 
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45 46 
11 11 
45 46 
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'°" 111111111n 

228.2 356 
307.2 356 
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'°" 111111111n 
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35000 

30000 

c,25000 .,, 
]'.20000 

-~ 15000 
~ 

10000 

5000 

0 

-

-

-

-

-

-

1~ 
LM 
All 
Rock 
Soil 

• f • i • f • ' 
-1 '. }r I 

All Rock 

Matrix 

...... 10li ZSl6 
1740 4264 6780 
2010 3852 5140 
1740 4518 11350 

I 11Dck~ a..-1 t111111aw 

-+1-
• • I 
• 

Soil 

..... 
15700 

9190 
16300 

On--,Amlyllltillld(nw,lg)lyMIIIII: 
so 

~ ~ 
40 0 0 

-a 

f 
-1--l-.,, 

30 ' Cl 

5 -:; 20 
"' ., 
a: 

10 

' 0 
All Rock Soil 

Matrix 

I~ 
LM ...... 10li ZSl6 ..... 
All 0.31 10 10 11 
Rock 0.31 0.858 10 10 
Soil 10 10 11 43 

l11Dct~a...1 ,__ 
Onlllllr .... til .... (IIIIAll)lyMIIIII: 

40 

35 

30 
-a 

25 .,, 
' Cl 

5 20 -:; 15 "' ., 
a: 

10 

5 

0 

• T - • • • : • • • -

I I I 
- I • 
-

[ I j i l - ft} 
C I I • All Rock Soil 

Matrix 

~ 

~~ 10li ZSl6 ..... 
4.08 S.2 7.8 

Rock 1.3 5.28 7.8 15.8 
Soil 2.2 3.38 4.65 5.55 

,.,a1a 

-

I .,. - ....... 
19400 23080 35600 
21800 30160 35600 
19175 20100 21400 

I .,. - ........ 
43 45 46 
40 40 40 
45 45 46 

.,. - ....... 
16.8 29.16 37.9 
22.9 32.6 37.9 
7.65 10.04 19.7 
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I IIDclc:~ a..11t:11 IIIUII 
OnllllW AnllylllorlllUt ~ lyMllrtx -----...---4500 --.----=. ------=.-------~ 

4000 

3500 

o,3000 
"" 
]'.2500 I 

• 
I 
• :: 2000 

::, • • • • ~ 1500 

1000 I 1· I 
500 --=t-

o~---------------~ 
All Rock 

Matrix 

IQa'IIIII ..... ...... 1016 29' 
All 1 39 238.8 380 
Rock 1 39 273.2 487 
Soil 1 73 23 3.3 296 

I On1111W An11y111 or.._.~ ■y Mllrlx 
2.5 

2 
§ 
0 0 

0) 
"" 1.5 ...... 
C) -+-

_§_ -:i 1 <II ., 
j 

0:: 

0.5 - 0 

i • 
• 0 -,-

All Rock 

Matrix 

Qa'IIIII ..... ....... 1016 29' 
All 0.13 0.5 0.5 
Rock 0.15 0.5 0.5 
Soil 0.13 0.513 0.53 

I IIDclc:~~ 
OnllllW An11y111 or.._.~ 1y Mllrlx 

2.5 
0 
0 

2 
0 

0) 
"" 1.5 ...... 
C) 

_§_ -:i 
<II ., 

0:: • 
t I 0.5 r 

0 
All Rock 

Matrix 

Qa'IIIII ..... ....... 1016 29' 
All 0.016 0.059 0.11 
Rock 0.016 0.092 0.18 
Soil 0.039 0.0508 0.06675 

Soil 

~ 
539 
705 
404 

§ 

~-

6 
Soil 

~ 
0.55 

0.5 
2.15 

§ 

I ] 
Soil 

~ 
0.32 
0.41 

0.125 

7Sli 
925 

1230 
538 

7Sli 
2.1 

2 
2.2 

7Sli 
0.5 
0.5 

0.4325 

1650 
2376 

998 

-2.2 
2 

2.3 

-2.12 
0.5 
2.2 

7 
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1320 

........ 
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2 
2.3 

....... 
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0.74 
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OnlMIY Allliylll~Rllut (nw/111) lyMllllx: 
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• l e:?.': 2500 • 0) 
I 

5 2000 

11 
• rl .. 

] 1soo • 

I 
c:: : 1000 • 500 
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All Rock Soil 

Matrix 

JQallllll ..... ...... 10Ji 2"' ...... 
All 221 381 .6 765 1240 
Rock 221 297.6 531 889 
Soil 765 862.8 1485 1745 

I 11Dck~ a..111:11-a,amun 
OnlMIY Allliylll ~ .... (nw/111) ., Mllllx: 

80 • r 70 • • 60 j C, 
50 

--~ 
_,. 
...... 
0) 

5 40 

t ! I .. 
:'i 

30 "' ., . f c:: 
20 

10 I 
0 

All Rock 

Matrix 

Qallllll ..... ....... 10Ji 2"' 
All 2.7 7.96 12.2 
Rock 3.1 7.02 10.3 
Soil 2.7 13 .79 27.975 

f llDck~ a..111:11 0lbllt 
I Onlllli, Allllylll ~ 111d: (nwAII) a, Mllllx: 

80 

• 70 -

60 • 
C, 

so - • _,. • ...... 
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"' 30 r- 1 
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t J 10 
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Rock 4.4 
Soil 1.9 

• 
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~ 

• +p 
I 

Rock 

Matrix 

10Ji 
9.46 
10.2 
7.19 

2"' 
11. 7 
17.7 

11.25 

I • • • • 
Soil 

...... 
34.7 
14.8 
41 .9 

! I 
• • 

Soil 

...... 
19.S 
26.9 

12.35 

7916 
1760 
1130 
2255 

7916 
51 .s 
43.S 

52.97 5 

7916 
30 
37 

23.325 

,.._Safi 

7 

7 
IOJi ....... 

2450 3790 
1388 2040 
3463 3790 

IOJi ........ 
57.04 77.1 
64.68 77. 1 
56.85 57. 3 

I 

I 
IOJi ........ 

43 .06 74.4 
51 .54 74.4 
27.47 30.3 
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300 - • • 

• • 
~ 250 • 

l I f en 
-"' 
'-E 200 

- I ~ 150 ., 
cc: 

100 • f I r I 
so- • I 

I 

All Rock Soil 

Matrix 

~ ..... ........ 10l6 2516 ...... 
All 29.1 45 .12 49.5 119 
Rock 61 .8 11 3.4 137 173 
Soil 29.1 39 .26 46.025 49 .5 

I IIDclc:l)pe,,,(Jat, a..11c11 nn 
I OnlMI,-.. or...,. (qlllg) 1y Mltrllc 

200000 - • • 

oil 50000 -
-"' 
'-
Cl • • E I I 

.;e 100000 I I 
::, 

--+t+- • V, ., 
i I cc: 

50000 - l ~ 17 • I • 0 
All Rock Soil 

Matrix 

I~ ..... ........ 10l6 2516 ...... 
All 4340 20580 42100 59600 
Rock 10200 17500 47700 71200 
Soi l 4340 26280 40525 46100 

IIDclc:l)pe,,,(Jat, 01111111:11-1 • 
I On1M1,-.. or 111ut (qlllg) 1y Mltrllc 

100 

90 -

80 -

o3 
70 -

-"' 60 -'-en 
s so--:5 40 -V, ., 
cc: 30 -

20 -

10 -

0 

~ ..... 
All 
Rock 
Soil 
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,_ 

r ,_ 
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........ 
3.3 
8.8 
3.3 

• 

I • 
111 

I 
Rock 

Matrix 

10l6 
12.88 
11.38 
25.92 

2516 
24.1 
18.2 

32.25 

-. 
I 
• • • 

I : 

I 
I 
I • 
I • 

Soil 

...... 
36 

28.2 
45.2 

7516 
174 
198 

106.75 

7516 
77600 
86400 
6 1625 

7516 
50.2 
38.4 

65 .25 

l'lgl4af8 

7 
I 

• 

I 
90l6 ........ 

212.6 336 
272.2 336 
160.8 269 

• 
I 

90l6 ........ 
89300 203000 

108200 203000 
76890 88500 

I 

I 
90l6 ........ 

71.36 93 .7 • 50.18 77.3 
71 .87 93 .7 
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I 11Dck~ a.111ra1 ,.._..... 

12000~--- ------~---------, 

11000 
10000 
9000 

en 8000 • • -"' en 7000 
.S 6000 • • .., 

5000 I I ::i 
"' (I) 4000 o::'. 

l I + 3000 
I 2000 

1000 I 
0 • 

All Rock Soil 

Matrix 

1-..... ..... ....... ,. 2"' ...... 
All 385 708.6 1210 2320 
Rock 388 542.6 810 1630 
Soil 385 1096 2100 2415 

l11Dc1c~a.nt11 •....-
0...,-AnllyllloflllUt~lylllllll[ 

45000-.------------------, 

40000 

35000 

c,30000 
-"' 

}25000 

.:: 20000 
::, 

Ji 15000 

10000 

5000 

0 

..... 

• • 

All Rock 

Matrix 

...... 2"' 
All 366 699.2 835 
Rock 4120 4570 7000 
Soil 366 640.6 701.25 

I 11Dck~ a.ntll lllaa.q 
10n-.A1"'1111of111Ut~lylllllll[ 
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0.35 -

0.3 
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~ 0.25 
en 
.S 0.2 -.., 
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0.1 

0.05 
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~ 

Rock 
Soil 
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I 

I 
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All 

...... 
0.02 

0.025 
0.02 

• 
• I • I : • 
I_ 

Rock 

Matrix ,. 
0.042 

0.0334 
0.0769 

2"' 
0.068 
0.045 

0.0925 

• 

Soil 

...... 
7400 
9020 

825 

I 

• 

I 
0 

Soil 

...... 
0.099 
0.073 

0.11 

7Sli 
2650 
2650 
4230 

7Sli 
11100 
14500 

7670 

7Sli 
0.14 
0.16 

0.1375 

7 

- ....... 
5102 11900 
3444 11900 
5437 6310 

- ....... 18800 
20820 
10800 

40500 
40500 
22100 

I 

I -....... 0.21 0.37 
0.23 0.37 
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-a 
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Ol 
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IQ-... ..... 
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Rock 
Soil 

~ I 

I 
I 
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--...... 
0.16 
0.19 
0.16 

0 

l 
Rock 

Matrix 

, . 
0.392 

3.56 
0.298 

I RDckl)pe-CJmt,a.m:11 Hcbl 

2"' 
5 
5 

0.51 

I 

I On1M1y An11ya11 t11111ut (nwlllll) ay Mllrlx 

140 • • I • • 
120 I I 

I 
-a 100 I -"' 
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Ol 

BO s -"5 

8 
0 

D 

-
Soil 

...... 

• 

I 

S.2 
5 

5.25 

+ I 60 <I) 
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., 
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40 

I I 
20 - I • I 

0 

Qaitlll ..... 
All 
Rock 
Soil 
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...... 
10.2 
23.Z 
10.2 

Rock 

Matrix 

, . 
18.06 
44.56 
15.02 

r 
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20.6 
59.4 

18.35 

I RDckl)pe-CJmt, a..11c:a1 PaL..un 
I On1M1y An11ya11 t11111ut (nwlllll) ay Mllrlx 

3500 
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3000 -
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69.9 
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-

I I ~2500 -
Ol • +.--"' 
ci>ZOOO - • s I • 
"S 1500 -
<I) ., 
o:: 1000 -

500 -

0 

Qaitlll ..... 
All 
Rock 
Soil 

I • I 
All 

...... 
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• 

I • • 
Rock 

Matrix ,. 
294.6 
178.6 
843.2 

2"' 
663 
539 

1257.5 

• 
I : 
I • 

Soil 

...... 
1110 
756 

2180 

75'i 
20 
20 

17.15 

75'i 
75 

99.3 
54.825 

75'i 
2290 
1060 
2965 

I 

I - ......... 22 23 
20 20 
22 23 

I 
I 

I -......... 104.6 143 
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I 
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25 
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20 

-"' 15 '- ; Cl 

5 • ~ 

~ r 
"3 10 1/) • ., 
ex: 

• 5 

I 
0 

All Rock Soil 

Matrix 

IQIIIIIIII 
1.1111111 ....... , . 2Sl6 ...... 7"' -........ 
All 0.35 0.772 1 .4 3.2 6.4 10.54 23.3 
Rock 0.35 1.86 3.5 5.3 10.3 12.74 23.3 
Soil 0.51 0.637 1 1.4 2.7 3.74 9.2 

l111Dct~a.1111..,._ 
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25 
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Matrix 

IQIIIIIIII 
1.1111111 ....... ,. 2Sl6 ...... 7"' -........ 
All 0.088 0.288 0.52 1 21 22 23 
Rock 0.088 0.204 0.43 0.63 1.2 1.6 20 
Soil 0.12 0.452 0.8275 21.5 22 23 23 

I 111Dct'l)peaaat, a.1111:111 SalAIIII 
Onlllllly Anllylll of .... (mglllg) ., .... 
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9000 

8000 
]' 7000 
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~ 5000 e 
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2000 

1000 
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Matrix 

....... ,. 2Sl6 ...... 7"' -...... 
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64.1 1226.36 2000 5000 5000 7000 10000 

Soil 2100 2200 2200 2300 5275 5400 5600 
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1.0 INTRODUCTION 

The potential risk to human health posed by the ambient metal concentrations at the three 
regional bedrock locations was evaluated by estimating the excess lifetime cancer risk (ELCR) 
and hazard index (HI) for residential exposure to metals. To estimate the ELCR and HI for each 
sampling location, metals data from the three regional bedrock sites were compared to 
HPS-specific PRGs. HPS-specific PRGs are health-based concentrations for individual 
chemicals in soil and correspond to an ELCR of 1 x 1 o-6 or a noncancer hazard quotient (HQ) of 
1. HPS-specific PRGs assume the following exposure pathways: 

• Ingestion of soil 

• Dermal contact with soil 

• Inhalation of volatiles and particulates from soil 

• Ingestion of homegrown produce 

The exposure parameters and toxicity values used to calculate the HPS-specific PRGs were 
based on the exposure parameters and toxicity values used to develop the U.S. Environmental 
Protection Agency (EPA) Region IX residential PR Gs (EPA 2002), with the exception of the 
homegrown produce pathway and California Environmental Protection Agency (Cal/EPA) 
toxicity criteria. Exposure parameters used to calculate the homegrown produce pathway were 
derived from EPA sources. Cal/EPA toxicity criteria were used in lieu of EPA toxicity criteria 
when the Cal/EPA toxicity criteria were more conservative. For metals with both carcinogenic 
and noncarcinogenic endpoints, separate HPS-specific PRGs were calculated for both endpoints. 

2.0 HPS-SPECIFIC PRGS 

HPS-specific PRGs are health-based concentrations for individual chemicals in soil and 
correspond to an ELCR of 1 x I 0-6 or a noncancer HQ of 1. The exposure pathways included in 
the HPS-specific PR Gs are: (1) ingestion of soil, (2) dermal contact with soil, (3) inhalation of 
volatiles and particulates, and (4) ingestion of homegrown produce. 

The equations used to calculate the HPS-specific PRGs are the same as those used to calculate 
the U.S. Environmental Protection Agency, Region IX (EPA) preliminary remediation goals 
(PRG), with the exception of the ingestion of homegrown produce pathway, which is not a 
pathway considered in the calculation of the EPA PR Gs. The equation for the homegrown 
produce pathway was developed under the same methodology as the PRG-based equations used 
to calculate exposure for the other three pathways. The equations backcalculate a soil 
concentration from a target risk (for carcinogens) or hazard quotient (for noncarcinogens). The 
equations simultaneously combine risks from ingestion, dermal contact, inhalation, and ingestion 
of homegrown produce . 
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For carcinogenic metals, carcinogenic risks during the first 30 years of life were calculated using • 
age-adjusted factors (adj). These factors approximate the integrated exposure from birth until 
age 30 combining contact rates, body weights, and exposure durations for two groups - small 
children and adults. All exposure parameters used in the following equations are presented in 
Tables C-1 and C-2. The age-adjusted factors for the four pathways (ingestion, dermal contact, 
inhalation, and ingestion of homegrown produce) were calculated as follows: 

(I) ingestion ([ mg-yr ]/[kg-d]: 

EDc X IRS, ( EDr - EDc) X fRSa 
/FSadj = ----+ -------

. BW, BWa 

(2) dermal contact ([mg-yr]/[kg-d]: 

ED, X AF, X SAc (ED,.- ED,) X A Fa X SA a 
SFSai11 = -----+--------

. BW, BWa 

(3) inhalation ([ m3 -yr ]/[kg-d]): 

ED, X IRA, ( ED,. - EDc) X IRAa 
JnhF adj=----+--------

. BWc BWa 

(4) produce ingestion ([g-yr]/[kg-d]): 

ED, X IPR, ( ED,. - EDc) X JP Ra 
Pr odadj = ---- + -------

. BW, BWa 

The equation for exposure to carcinogenic metals utilizes the above age-adjusted factors and is as 
follows: 

Combined Exposures to Carcinogenic Metals in Residential Soil 

TR x 4T, 
C(mglkg) = . . , _ 

[ 
!FSodJ X CSF 0 ( SFSadj X ABS X CSFo) ( fnhF adj X CSF; ( Prod adj X UF X CSF- 0 . )} EF ( · ) + -~----- + ----- + --~-- ) 

' J 06 mg/kg . J 06 mg/kg VF or P EF J 03 g/kg 

Noncarcinogenic metals are evaluated in children separately from adults. No age-adjustment 
factor is used in this case. 
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• Combined Exposures to Noncarcinogenic Metals in Residential Soil 

C( .1k THQxBWcXAT,, mw~= -
[( I JRSc ) ( I SA, X AF- X ABS ( I IRA, ) ( I IPRc X VF)}} EF,XEDc --x--- + --x---- -)+ -x----- + ~-x---

RJD0 J06 mglkg RfDv tn6 mglkg RfD; VForPEF RfDo, !03glkg 

The HPS-specific PROs were calculated using the above equations and the exposure parameters 
and chemical-specific parameters presented in Tables C-1 and C-2. The HPS-specific PROs are 
presented in Table C-3. 

3.0 RISK EVALUATION METHODOLOGY 

3.1 CARCINOGENIC RISKS 

For carcinogens, the cancer risk associated with exposure to a single metal is estimated by 
comparing the metals concentration in a given sample to the carcinogenic HPS-specific PRO, 
using the following equation: 

Cancer Risk= (CIHPS-specific PRG) x 10-6 

• where: 

• 

C 

HPS-specific PRO 

Metal concentration in given sample (mg/kg) 

Hunters Point Shipyard-specific carcinogenic preliminary 
remediation goal (mg/kg) 

The total ELCR from exposure to multiple metals is calculated using the following equation: 

ELCR = 10-6 
x {(C/HPS-specific PRGJ) + (C2/HPS-spec(fic PRG2) + (C,IHPS-specific PRGn)} 

where: 

ELCR 

HPS-specific PROn == 
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Estimated lifetime cancer risk from exposure to all metals 
(unitless) 

Concentration of metal n (mg/kg) 

Hunters Point Shipyard-specific carcinogenic preliminary 
remediation goal for metal n (mg/kg) 
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3.2 NONCANCER HEAL TH HAZARDS 

For metals not classified as carcinogens and for those carcinogens known to cause adverse health 
effects other than cancer, the potential for residents to develop adverse health effects is evaluated 
by comparing the metals concentrations to the noncancer HPS-specific PRGs. When calculated 
for a single metal, this comparison estimates an HQ and is expressed in the following equation: 

HQ= C/HPS-.specific PRG 

where: 

HQ = Metal-specific individual hazard quotient 

C = Metal concentration in given sample (mg/kg) 

HPS-specific PRG = Hunters Point-Specific noncarcinogenic PRG (mg/kg) 

To evaluate the potential for noncarcinogenic effects from exposure to multiple metals, the HQs 
for all chemicals are summed, yielding an HI as follows: 

HI= {(C,/HPS-specific PRG,) + (C2/HPS-specific PRG2) + (Cn/HPS-specific PRGn)} 

where: 

HI= Cumulative hazard index from exposure to all metals (unitless) 

Cn = Concentration of metal n (mg/kg) 

HPS-specific PRGn = Hunters Point-Specific noncarcinogenic PRG for metal n (mg/kg) 

A total HI of less than I indicates no potential for adverse noncarcinogenic health effects. If the 
HI exceeds I, it may indicate the potential exists for adverse noncarcinogenic health effects to 
occur. 

4.0 RISK EVALUATION 

The potential carcinogenic risks and noncancer health hazards were evaluated by estimating the 
ELCR and HI for each of the sampling locations using the methodology outlined above. For 
each sample, the detected concentration of each metal was compared to the HPS-specific PRG. 
For metals that were not detected in a given sample, a value of one-half the detection limit was 

• 

• 

compared to the HPS-specific PRG. • 
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Figure C-1 
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Figure C-2 
Estimated Hazard Index, Innes Avenue Site 
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Figure C-3 

Estimated Cancer Risk, Twin Peaks Site 
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Figure C-4 
Estimated Hazard Index, Twin Peaks Site 

Soil Samples From Twin Peaks Site 

Minimum value: 9.1 • • 
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Figure C-5 

Estimated Cancer Risk, Malta & O'Shaughnessey Site 

Soil Samples From Malta & O'Shaughnessey Site 

c:J Excess Lifetime Cancer Risk greater than 1 x 1 o-4 

- Excess Lifetime Cancer Risk between 1 x 1 o-5 and 1 x 104 

- Excess Lifetime Cancer Risk less than 1 x 1 o-5 

Minimum value: 5.45 x 1 o-6 
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Figure C-6 
Hazard Index, Malta & O'Shaughnessey Site 

Soil Samples From Malta & O'Shaughnessey Site 

Minimum value: 4.7 • • 
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• Figure C-7 
Estimated Cancer Risk, All Sites 

Soil Samples From All Sites 

c::J Excess Lifetime Cancer Risk greater than 1 x 1 o-4 

- Excess Lifetime Cancer Risk between 1 x 1 o-5 and 1 x 1 o-4 

- Excess Lifetime Cancer Risk less than 1 x 1 o-5 

Minimum value: 1.25 x 10-6 
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Figure C-8 
Estimated Hazard Index, All Sites 

Soil Samples From All Sites 

Minimum value: 4 .7 

• • 
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TABLE C-1: EXPOSURE PARAMETERS USED IN CALCULATING HPS-SPECIFIC 
PRGS 
Metals Concentrations in Franciscan Bedrock Outcrops, Hunters Point Shipyard, San Francisco California 

Symbol Definition (units) Value Reference 
----------

SFo Oral cancer slope factor (mg/kg-dr1 

-······-··--··--·-----·----·---···---

SFi Inhalation cancer slope factor 
(mg/kg-dr1 

RfDo Oral reference dose (mg/kg-d) 

RfDi Inhalation reference dose (mg/kg-d) 

Chemical-specific 

Chemical-specific 

Chemical-specific 

Chemical-specific 

EPA 2002, 2004; Cal/EPA 2004 

EPA 2002, 2004; Cal/EPA 2004 

EPA 2002, 2004; Cal/EPA 2004 

EPA 2002, 2004; Cal/EPA 2004 
------ ............................... ---------------

TR Target cancer risk 

THO Target hazard quotient 

BWa Body weight, adult 

BWc Body weight, child 
····················----

ATc Averaging time, carcinogens 

ATn Averaging time, noncarcinogens 

1 X 10-S 
·························--------------

1 
----···· ... ---··-·····--
70 kg 

15 kg 

25,550 days 

365 x ED 

EPA 1989 

EPA 1991 

EPA 1989 

---------------------
SAa Dermal surface area, adult (cm2/d) 5,700 EPA 2001 

············---·-··-···············-······------·-·····-·-·-··--·-······ 

SAc Dermal surface area, child (cm2/d) 2,800 EPA 2001 
--------------------- ---

AFa Soil adherence factor, adult 
(mg/cm2

) 

0.07 EPA 2001 

---- ·········--·-·-···-•-----········ 

AFc Soil adherence factor, child 
(mg/cm2

) 

0.2 EPA 2001 

ABS Skin absorption factor (unitless) Chemical-specific EPA 2001 
---------

IRAa Inhalation rate, adult (m3/d) 20 EPA 1991 ________________ ,. __ 

IRAc Inhalation rate, child (m3/d) 10 EPA 1997 

IRSa Soil ingestion rate, adult (mg/d) 100 EPA 1991 

IRSc Soil ingestion rate, child (mg/d) 200 EPA 1991 

IPRa Produce ingestion rate, adult (g/d) 122 EPA 1990, 1995 

IPRc Produce ingestion rate, child (g/d) 79 EPA 1990, 1995 
-------------------

EFr Exposure frequency (d/y) 

EDr Exposure duration, resident (years) 

EDc Exposure duration, child (years) 

Age-adjusted factors for carcinogens: 

IFSadi Soil ingestion factor ([mg-y]/[kg-d]) 

SFSadj Dermal factor ([mg-y]/[kg-d]) 

lnhF adi Inhalation factor ([m3 -y]/[kg-d]) 
... ···-··-·······-······· 

..... Prodadj 

PEF 

Produce factor ([g-y]/kg-d]) 

Particulate emission factor (m3/kg) 
------

VF Volatilization factor (m3/kg) 
----

UF Produce uptake factor 

350 EPA 1991 

30 EPA 1991 
----- -----

6 EPA 1991 

114 EPA 2002 

361 EPA 2002 

11 EPA 2002 

73 By analogy to EPA 2002 

1.316 x 109 EPA 1996 
--------------

Chemic a 1-specific EPA 1996 

Chemical-specific DOE 1984 
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TABLE C-2: CHEMICAL-SPECIFIC VALUES USED IN CALCULATION OF HPS
SPECIFIC PRGS 
Metals Concentrations in Franciscan Bedrock Outcrops, Hunters Point Shipyard, San Francisco California 

SFo SFi RfDo RfDi Uptake Factor ABS 
Metal (mg/kg-d)"1 (mg/kg-d)"1 (mg/kg-d) (mg/kg-d) (UF) (unitless) 

Aluminum 1.0E+00 1.4E-03 1.1 E-04 
···-··--···-··-··-···· 

Antimony 4.0E-04 5.2E-03 

Arsenic 1.5E+00 1.5E+01 3.0E-04 1.0E-03 0.03 

Barium 7.0E-02 1.4E-04 2.6E-03 
............................... -----· ··------··· ... 

Beryllium 8.4E+00 2.0E-03 5.7E-06 2.6E-04 

Cadmium 6.3E+00 5.0E-04 2.6E-02 0.001 

Chromium Ill 1.5E+00 7.8E-04 

Chromium VI 5.1 E+02 3.0E-03 2.2E-06 7.8E-04 

Cobalt 9.8E+00 2.0E-02 5.7E-06 1.2E-03 

Copper 3.7E-02 4.4E-02 

Iron 3.0E-01 1.7E-04 
----··-·-······--·· ·-------·-······-·-

Manganese 2.4E-02 1.4E-05 8.7E-03 
-·--······--··· ... . -·---

Mercury 3.0E-04 8.6E-05 3.5E-02 

Molybdenum 5.0E-03 1.0E-02 
·····- -·-·-·····--·-·---····- ····------·--·--· 

Nickel 9.1 E-01 2.0E-02 1.0E-02 
-·············-·--······· 

Selenium 5.0E-03 4.4E-03 

Silver 5.0E-03 1.7E-02 
.--···········-····•--

Thallium 6.6E-05 7.0E-05 
.................................... 

Vanadium 7.0E-03 5.2E-04 

Zinc 3.0E-01 1.6E-01 

Metals in Franciscan Bedrock Page 1 of 1 



• TABLE C-3: HPS-SPECIFIC PRGS 
Metals Concentrations in Franciscan Bedrock Outcrops, Hunters Point Shipyard, San Francisco California 

HPS-Specific PRG (mg/kg) 
---

Metal Cancer Noncancer 

Aluminum 7.3E+04 

·:~;::~c~y ........ :~ :.· :·.::: ______ 7=2io_1_····· ____ ~ :_~_:_:_~-~ --
Barium 2.7E+03 

Beryllium 1.1 E+03 1.4E+02 
+----- ---------

Cadmium 1.4E+03 6.3E+00 
-------<---·····················-·--···-·········--···-------

Chromium 9.0E+04 

~:~:-:-r ___ ·· ·_···_·················------r 9 OE+02 ~ :::~~ 

Iron 2.2E+04 
-----

Manganese 8.4E+02 
-----

Mercury 1.8E+05 
······-··--·······---·-------.. -----·--· .. -·--·--·---·----·------

Molybdenum 7.6E+01 

Nickel ············1 9. 7E+03 3

1 

.. 

4

1 EE++0

0

2

2 Selenium 1 

• Silver 1.··· 5.0E+01 
Thallium . 5.0E+00 

Vanadium 4.5E+02 

Zinc 3.7E+02 

• 
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Soil Grid at Top of North Peak 
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APPENDIX K 
. RESPONSES TO REGULATORY AGENCY COMMENTS ON THE DRAFT PARCEL B 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION 
AMENDMENT 

This appendix also contains comments received from the U.S. Environmental Protection Agency 
(EPA), the Department of Toxic Substances Control (DTSC), and the City of San Francisco on 
the responses to comments. Comments were submitted by Michael Work (EPA) on January 12, 
2007, by Thomas P. Lanphar (DTSC) on March 6, 2007, and by Amy Brownell (City of San 
Francisco) on January 9, 2007. The draft final TMSRA has been revised to the extent possible to 
address these additional comments; however, responses to these comments are not provided. 



• • • 
TABLE 1: DRAFT RESPONSES TO COMMENTS FROM THE U.S. ENVIRONMENTAL PROTECTION AGENCY ON THE DRAFT PARCEL 8 TECHNICAL 
MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

The table below contains the responses to comments received from the U.S. Environmental Protection Agency (EPA) on the "Draft Parcel B 
Technical Memorandum in Support of a Record of Decision Amendment [TMSRA], Hunters Point Shipyard, San Francisco, California," dated 
March 28, 2006. Comments were submitted by Michael Work (EPA) on June 15, 2006. Throughout this table, italidzed text represents 
proposed additions to the TMSRA and strikeout text indicates locations of proposed deletions. These responses were submitted on December 8, 
2006 and discussed with EPA during meetings on January 9 and 23, 2007. Additional information related to a response as a result of further 
discussions is identified in this table as "Follow-up" at the end of a response. EPA provided comments on the responses in this table in a letter 
dated January 12, 2007. These additional EPA comments are provided in a separate attachment. Throughout this table, references to page, 
section, table, and figure numbers pertain to the draft TMSRA, even though some of these numbers have changed in the draft final TMSRA. 

No. Page 

General Comments 

I. 

Comment 

The Draft Parcel B Technical Memorandum in Support of a Record of 
Decision Amendment (TMSRA), a document written to support the need 
for a ROD amendment, does not make the case clearly and transparently 
that the currently approved remedy is no longer workable. Indeed, this 
document is silent on what are the major reasons why we are proceeding 
toward a ROD amendment, i.e., reasons related to either cost or 
implementability. If the currently approved remedy cannot be 
implemented due to irresolvable technological or engineering problems, 
then this TMSRA needs to fully explain and document that problem. If it 
is more of an issue related to cost rather than implementability, then this 
TMSRA needs to provide that demonstration. 

RTC for draft TM SRA 1 

• 

Response 

The text of the first paragraph of Section I. I on page l-2 will be revised as 
follows to further explain the need for a ROD amendment. Similar text will be 
added to the executive summary (see Attaclunent I). 

"Table 1-1 summarizes the CERCLA-related activities conducted at Parcel B. 
Parcel B has completed the steps through post-construction reporting (including 
the five-year review); however, updated infom1ation about the site that became 
available during the remedial action indicates that modifications to the selected 
soil and groundwater remedies should be considered. The five-year review (Tetra 
Tech 2003b) concluded that the remedy selected in the ROD (Navy /997) need~ 
to be modified to be protective in the long term. The BCT has extended the 
schedule ofCERCLA activities (contained in the FFA) to evaluate potential 
modifications to the Parcel B remedy and support the preparation of this 
TMSRA. 

A ROD amendment will be proposed.for Parcel B by the Navy if the Navy 
determines that proposed changes to the selected remedy based upon the 
evaluations in the TMSRA will "fundamentally alter the basic features of the 
selected remedy with re!:.pect to scope, performance, or cost" as described in the 
NCP at .:/0 CFR 300..:/35(c)(2)(ii). For example, the consideration of parcel-wide 
covers to address soil contamination instead of excavation may represent a 
fundamental change in the scope of the remedy. For groundwater, addition of 
active groundwater treatment methodologies to the remedy may be a.fundamental 
change in the scope. 

The updated information about the ubiquitous nature of certain eherni€a-ls metals 
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MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
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No. Page Comment 
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Response 

in soil, the presence of methane and radiological contamination. the need to 
update certain cleanup levels, and the more comprehensive understanding of 
groundwater, together with the owi-ently planned land use, indicate the need to 
revise the conceptual site model, evaluate support additional remedial actions, 
and evaluate amending the ROD. This TMSRA provides the support for the 
decisions regarding remediation alternatives m-an updated-pFefIBsed-f»atrane 
~ndment that will come later, in the same way that the FS supported the 
initial proposed plan and ROD. The TMSRA provides a practical path forward to 
evaluate undertake additional remedial actions that will support parcel transfer. 

The discovery of demolition debris fill at IR-07 and JR-18 as well as a small area 
where methane was detected in soil gas at JR-07 created a need to revise the 
conceptual site model. The discovery of radiological contamination in soil at 
Parcel B also affects the conceptual site model. The original conceptual site 
model does not address the debrisfill. methane, or radiological contamination 
and, consequently. the excavation and off-site disposal remedy selected.for soil in 
the ROD will not be protective in the long term. The i11creased understanding of 
grou11dwater, including the results of grou11dwater 111011itoring and trcatability 
studies, has al/owed.for a more.focused evaluation a/potential groundwater 
remedies than was possible in the ROD. In addition. the gmu11dwatcr remedy 
needs to be expanded to account/hr the increased potential riskfi"om VOCs and 
mercury in groundwater and provide remediation alternatives to address 1his 
risk. Updated cleanup lei-els for VOCs in the vapor phase need to he addressed 
by evaluating additional remedial alternatives. This TMSRA provides the 
suppo1i for the decisions that will be made in an updated proposed plan and ROD 
amendment that will come later, in the same way that the FS suppo1ied the initial 
proposed plan and ROD. 

The current remedy is evaluated in light of this updated site information and new 
remediation alternatives are proposed in this T!v!SRA. Both the current and 
proposed remediation alternatives are evaluated addressing the nine criteria 
described in the NCP at 40 CFR 300.430(e)(9)(iii) later in Section 6.0 of this 
document. Implementability and cost are revie,ved in that analysis as provided 
by the NCP. Upon completion of the revised detailed evaluation of remedial 
alternatives. the Navy will comply with the requirements a/the NCP at '10 CFR 
J00.435(c)(2) in making aformal dererminarion concerning a ROD amendment. 
The proposed decision to amend the ROD will be addressed in the proposed plan 
that will follow the TMSRA. The followinr; section describes the need to amend 

• 
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No. Page Comment Response 
the ROD in more detail." 

Follow-up: The last two paragraphs of this response were not added to Section 
1.1, but similar text was incorporated into new Section 1.2. In addition, the 
executive summary and Section I .2 were expanded to note that VOC 
concentrations at IR- IO were found to be an order of magnitude higher than was 
known when the ROD was prepared. Section 1.2 was also expanded to state that 
the actual remedial action cost was more than 3.5 times the cost estimated in the 
ROD. 

• The proposed new Section I .2 is provided as Attachment I to this response to 
comments document. Attachment I also contains new Section 6.5, which 
evaluates the current ROD remedy against the NCP criteria. Section 6.5 will 
complement the existing sections that evaluate the newly developed remediation 
alternatives proposed in the TMSRA against the NCP criteria. 

2. --- EPA was disappointed that the new array of alternatives are mostly based • Remediation alternatives in the TMSRA were selected to support the planned 
on preventing complete pathways and do not propose significant effort to reuse of Parcel B, most of which will be subject to residential, not industrial, 
conduct further cleanup which might result in an expansion of the area(s) exposure conditions. Arsenic, even at concentrations below the Hunters Point 
not required to maintain cover. We cannot help but imagine some ambient level (HPAL), represents an excess lifetime cancer risk greater than 10·6 . 

alternative which considers the achievement of industrial cleanup levels The Navy proposes to use covers over all redevelopment blocks (infonnally 
for more of the parcel with some effort to negotiate advantageous spatial tem1ed "full lot coverage") and institutional controls to address potential risks 
extent of reuse areas with the reuse authorities. caused by ubiquitous metals and debris fill at IR-07 and lR-18. Since the major 

risk driver is arsenic, and its occurrence is parcel-wide, the exposure pathway 
must be broken. The Navy is still committed to removing spills and releases 
where practical. For example, excavation ofmercu1y at IR-26 will be considered 
in the draft final TMSRA. 

3. --- It is not clear from the Draft Parcel B Technical Memorandum in Support • The basis for the groundwater risk evaluations in the HHRA is data from 
of a Record of Decision Amendment, dated March 2006 (the TMSRA) groundwater samples. Aquifer test data to evaluate potential communication 
why the potential for hydraulic communication was not considered for the between aquifers are not available. Only two monitoring wells exist in the B-
three Risk Plumes identified in Attachment A4 of the Human Health Risk aquifer at Parcel B and the HHRA evaluated risks for domestic use of 
Assessment (HHRA). groundwater base·d on the 12 most recent quarters of sampling data from those 
The fourth and fifth paragraphs of Section A4.3 indicate that during the wells. The HHRA concluded that arsenic in groundwater at one well in the B-
HHRA the potential for hydraulic communication between the A and B aquifer posed a potential unacceptable risk; however, that risk was caused by 
Aquifers was only evaluated for small areas of the western portion of concentrations below the Hunters Point groundwater ambient level (HGAL) for 
Parcel B, and that none of the groundwater plumes (IR- I 0A, IR- I OB and arsenic. Therefor~, the potential risk results from naturally occurring conditions 
IR-25) were assumed to be in communication with the B-Aquifer. This in the B-aquifer. Any communication between the A and B aquifers is assumed 

RTC for draft TM SRA 3 
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interpretation should be supported by pump test results that show no to be negligible and B aquifer monitoring could be included in remedial design to 
communication between the aquifers at the groundwater plume locations confirm this. 
before the potential for hydraulic communication can be dismissed from 

The groundwater evaluation for domestic use in the HHRA made a further the Site Conceptual Model. • 
conservative (protective) assumption to consider the possibility of groundwater 

• According to Figure 5 of the Technical Memorandum for the from the A-aquifer being drawn downward into the B-aquifer by domestic wells 
Distribution of the Bay Mud Aquitard and Characterization of the B- screened in the B-aquifer at locations where the potential exists for the A- and B-
Aquifer (the B-Aquifer Tech Memo), the A-Aquifer appears to be in aquifers to be in hydraulic communication. In these cases, data for groundwater 
contact with the B-Aquifer (i.e., the Bay Mud Aquitard is absent) in from both aquifers were combined for the risk evaluation. This situation 
the western portion of IR-10 and at Building 134 in Parcel C occurred in two locations at Parcel B and the HHRA concluded that potential 
(adjacent to the parcel boundary). This stratigraphic relationship unacceptable risk related to domestic use was posed, based on the A-aquifer data, 
appears to suggest that the two aquifers are predominantly in in both cases. 
communication in the area of the IR-JOA and IR-I0B Risk Plumes, 
and in the area with the highest concentrations of Volatile Organic • Follow-up: No remediation or groundwater monitoring is proposed for the B-
Compounds (VOCs) in the IR-25 Risk Plume. aquifer because the only potential risk (from arsenic) is based on naturally 

occurring conditions. The Navy does not propose to remediate groundwater in 
the A-aquifer based on the potential for migration into the B-aquifer. 

Please revise the text and tables of Attachment A4 to address the potential • No other groundwater data exist for the B-aquifer at Parcel B. The only 
for hydraulic communication at each of the groundwater plumes, or evaluation available for other areas (such as IR-10 or IR-25) where the A- and B-
present aquifer pump test results to support the interpretation that none of aquifers may be in communication would be an evaluation of the domestic use of 
the plumes are in communication with the B-aquifer at the following groundwater based on the data collected solely from the A-aquifer. However, 
wells: groundwater in the A-aquifer is recognized as not being of suitable quality for 

IR-IOA Plume: IRI0MW32A, IRI0MW33A, IRI0MW59A, 
use as a drinking water source (see Water Board 2003 letter in Appendix G), so 

• quantitative evaluation of its use for drinking water would be of limited value. 
IRI0MW61A, IRI0MW62A, IRI0MW69A, IRI0MW7IA, 
IRI0MW75A and IRI0MW76A; • Evaluation of groundwater from the A-aquifer for domestic use would likely 

IR-10 B Plume: IRI0MWI2A and IR6IMW05A; 
indicate the same areas of potential unacceptable risk already presented for vapor 

• intrusion on Figure 3-8. However, the unce1tainty analysis in the HHRA (Section 

IR-25 Plume: IR06MW44A, IR25MWI IA, IR25MWl5AI, 
A9.0) will be expanded to discuss potential risks from domestic use of • groundwater from the B-aquifer where it may be in communication with the A-

IR25MWl5A2, IR25MWl5F, IR25MWl6A, IR25MWI8A, aquifer, including IR-10 and IR-25. This discussion will include a quantitative 
IR25MWI9A, IR25MW20A, IR25MW39A, IR25MW42B, estimate of the potential risks from domestic use of the A-aquifer in these areas. 
IR25MW5IA, IR25MW900B, IR25MW90IB, IR25MW902B Potential risks will be estimated ratiometrically, using maximum chemical 
IR25MW903B, IR25MW904B, IR25MW9058. concentrations measured in the A-aquifer groundwater for the areas of potential 

communication at IR-10 and I R-25 and EPA (2004a) tap water preliminary 
remediation goals. Reference to this discussion will also be added to Section 
3 .1.4, Risk Summary for Groundwater. 

RTC for draft TMSRA 4 
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• Quantitative data, such as aquifer pumping tests, are not available to evaluate the 
degree of hydraulic communication between the A- and B-aquifers. However, 
the HHRA in the TMSRA takes the conservative (protective) approach and 
calculates the risk as though communication exists in locations where the 
aquifers are adjacent. Collection of additional data to quantify the degree of 
communication would not alter the results of the risk evaluation. However, 
groundwater monitoring in the B-aquifer may be considered during the remedial 
design phase. 

4. --- Most of the figures of the TMSRA do not include Installation Restoration • JR site boundaries at Parcel Bare intricate and add significant complexity to any 
(IR) Site boundaries as requested by the Regulatory Agencies; therefore, figure, especially figures showing the entire parcel. IR site boundaries will be 
previous investigations and remedial actions, historically categorized by added to Figures 3-11 through 3-25 that show individual redevelopment blocks 
IR Sites, cannot be easily compared to the data used for the and to Figure 2-7 showing general groundwater plume locations. However, 
Redevelopment Blocks. For example, the TMSRA has proposed adding IR site boundaries to other figures illustrating the entire parcel will 
Remedial Action Objectives (RAOs) and recommended selected remedies seriously detract from the ability of those figures to convey the intended 
and for the Redevelopment Blocks, but these RA Os and remedies need to infonnation. Figure 1-3 provides the locations of IR site boundaries at the same 
be compared with the RAOs and selected remedies that were agreed upon scale as most of the other figures in the TMSRA. A clear overlay based on 
in the Parcel B Record of Decision (the ROD). Please include IR Site Figure 1-3 showing the lR site boundaries will be provided that readers can use to 
boundaries on all figures that depict the boundaries of Redevelopment identify IR site boundaries on other figures displaying the entire parcel. 
Blocks. 

5. --- The text of the TMSRA refers to ubiquitous metals in several places and • The Navy does not agree with EPA 's description of HPALs. Although HP A Ls 
states that arsenic, antimony, cadmium, copper, manganese, vanadium, are useful to help distinguish between naturally occurring and manmade 
and zinc are believed to be naturally occurring, but it is not appropriate to concentrations of metals in soil, the HPAL values do not represent a discrete 
conclude that metals above the Hunters Point Ambient Levels (HPALs) dividing line. Each HPAL was derived using statistical methods from a 
are naturally occurring. The HPALs were developed to distinguish distribution of concentrations based on samples collected throughout HPS. The 
between ambient levels of metals which exist due to the origins of the fill statistical methods used to evaluate the data were selected in close coordination 
material and concentrations of metals which appear to be due to site with scientists from EPA and the California Department of Toxic Substances 
activities. Indeed, there is also disagreement as to whether any of the fill Control (DTSC). The concept of a statistical distribution describing a population 
can be considered naturally occurring since it was placed in the Bay to of data is central to HPALs because the HPAL value is a single number that 
increase the footprint of the Shipyard. Please revise the TMSRA to use attempts to represent an entire population. In statistical terms, the HPAL is a 95 th 

terminology acceptable to the BCT [Base Realignment and Closure percentile upper confidence limit (95 UCL), so by definition, a portion of the 
Cleanup Team]. naturally occurring data set will be above the HPAL. The natural distribution of 

metals concentrations at Parcel B will contain many values above the HPAL 
based simply on the heterogeneity of the native rock at HPS. When an HPAL is 
used as a ROD cleanup goal, it is a discrete criterion, but this is not based on the 
nature of the HPAL nor is it consistent with the method used to select HPALs. 

RTC for draft TMSRA 5 
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Response 

• Follow-up: EPA's position on HPALs differs from the Navy's position. The 
following is EPA 's position based on infom1ation submitted via email on April 
18, 2007. 

Defined in statistical terms, the HPAL is the 95th percentile of a 
selected ambient data set. However, because of the mineralogy of 
serpentinite, for chromium, cobalt and nickel, the HPALs are 
calculated from regression equations based on a comparison to 
magnesium concentrations. HPALs do not represent "clean" (that 
is, naturally occurring) or "contaminated" levels because it was not 
possible to exclude all potentially contaminated samples included 
from the HPAL data set. In order to minimize the inclusion of 
contaminated samples, data from known landfills or fill areas IR-0 I, 
IR-02, and IR-03, and from the pickling and plate yard, IR-09, were 
excluded from the HPALs data set. Similarly, data from the surface 
to 5 feet below ground surface were excluded from the data set used 
to calculate the HPALs to minimize the potential impact from 
surface releases of metals. Outliers were also excluded after 
examining plots for each metal. It is now recognized that 
anthropogenic sources of metals contamination (for example, from 
contaminated fill) and site activities impacted soil at other sites (for 
example, IR-07, IR-10, IR-18, and IR-26 in Parcel 8). By 
definition, the data set then includes locations with naturally 
occurring and anthropogenic metals concentrations (including 
releases from site activities). 

Therefore, it is incorrect to refer to the HPALs as representative of 
naturally occurring background concentrations, which is why they 
are considered "ambient" levels. Since a true background 
concentration cannot be determined, the HPALs can be used as 
screening criteria to evaluate the level of effort and as cleanup 
goals. Historically, HP A Ls have been used as screening criteria 
along with t.he specific concentrations, exposure pathways, and 
estimated volumes to evaluate whether removal or remediation of 
soil with concentrations above the HPALs is necessary. 

• 
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Response 

• The Navy believes that the practice of using quarried local rock for fill at HPS is 
similar to construction practices in the same bedrock formations used elsewhere 
in San Francisco. The Navy observed that a wide range of concentrations of 
metals are found in similar chert, basalt, and serpentinite bedrock formations in 
other areas of San Francisco based on sampling that the Navy conducted in 2003 
at areas outside of HPS. This information is summarized in a reported titled 
Metals Concentrations in Franciscan Bedrock Outcrops (Tetra Tech and ITS! 
2004). This report will be attached as Appendix J to the draft final TMSRA and 
briefly summarized in the following paragraph that will be added to Section 2.1.2 
(History of Investigations). 

• "Metals Concentrations in Franciscan Bedrock Outcrops Study. The Navy 
studied the ambient concentrations of metals in bedrock and bedrock-derived soil 
from three nonindustrial sites in San Francisco. These three sites have a similar 
geologic setting to HPS and contain serpentinite or chert and basalt bedrock 
typical of the Franciscan Complex. The sites included two Franciscan Complex 
subunits: the Hunters Point Shear Zone and the Marin Headlands Tenane. The 
investigation included about 30 rock and soil samples from each of the three sites 
(91 samples total) that were analyzed for metals using a standard analytical suite 
of EPA methods. The study found elevated concentrations of arsenic, iron, and 
manganese associated with chert bedrock and elevated nickel concentrations 
associated with serpentinite. The chemical composition of soil at the three sites 
was found to be similar to the chemical composition of rock. Of the 91 samples 
collected, none met the cleanup standards for unrestricted residential reuse at 
HPS. Appendix J contains the repot1 from this investigation." . 

• The text proposed for addition to the executive summary and new Section 1.2 
(see EPA general comment I) will help clarify the Navy·s position (see 
Attachment I). In addition, the text in Section 2.3.1 (partial paragraph at the top 
of page 2-18) will be modified to include the following. "The same condition is 
true for a group of metals ... and zinc. The Navy acknowledges that industrial 
sources for metals exist and that there is a potential that some concentrations of 
metals could have sources other than natural Iv occurring rock. The Navy has 
worked to remove these sources during the remedial actions taken to date. 
However. the wide:.,pread distribution of metals remaining in soil is consistent 
with the concentrations present in native rock. Remedial alternatives in this 
TMSRA will be designed to be protective of risks(,-om these metals 
concentrations, regardless of source. Section 3 .0 and ... " 



TABLE 1: DRAFT RESPONSES TO COMMENTS FROM THE U.S. ENVIRONMENTAL PROTECTION AGENCY ON THE DRAFT PARCEL 8 TECHNICAL 
MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
(CONTINUED) 

No. Page Comment Response 

• Follow-up: The following clarification of the term "ubiquitous" was added to 
the executive summary, Section 1.2 (need for reevaluation of current remedy) 
and Section 2.3 (updated characterization of soil and groundwater). "In the 
TMSRA, the term "ubiquitous" refers to metals that are naturally occuITing or are 
in the same concentration ranges as naturally occuITing metals in the source 
material (including material from the same geologic formations in the San 
Francisco area) that was used for filling operations at HPS. The Navy 
acknowledges that industrial sources of metals exist at HPS and that there is a 
potential that some concentrations of metals could have sources other than 
naturally occurring materials. The Navy has worked to remove these sources 
during the remedial actions taken to date." 

6. --- The Technical Memorandum in Support of a Record of Decision • Federal and state requirements that may be considered as applicable or relevant 
Amendment (TMSRA) did not identify ARA Rs for radionuclides. In and appropriate requirements (ARAR) will be identified and discussed in the 
Section 2.1.2 of the TMSRA, the Navy states that "[t]he Navy continues radiological addendum to the TMSRA. Both the TMSRA and the radiological 
to investigate and clean up radiologically impacted areas throughout the addendum will support the ROD amendment and all ARARs, including those 
[Hunters Point Shipyard (HPS)], including some at Parcel B .... Potential pertaining to radionuclides, will be identified in the ROD amendment. No 
remedial actions in the TMSRA that would involve excavation and change to the report is proposed from this comment. 
disposal account for screening for radiological contamination in the areas 
identified as impacted." In Section 2.1.5.4 of the TMSRA, the Navy 
states that "[r ]adiological issues will be addressed in a future radiological 
addendum to the TMSRA." Federal and state requirements and other 
guidance do exist that may constitute ARARs or TBC criteria for 
radionuclides. These requirements should be considered by the Navy 
prior to the implementation of response actions at HPS Parcel B. 
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7. --- The TMSRA does not consider whether United States Department of • Section 121 ( e) of the Comprehensive Environmental Response Compensation 
Transportation and California Department of Transportation regulations and Liability Act (CERCLA § 121 [ e]) states that ARA Rs apply to remedial 
are ARA Rs for off-site remedial actions. These federal requirements at actions conducted entirely on site. The off-site disposal of excavated soil or other 
40 CFR Pa11 263 and state requirements would apply to the off-site waste generated in the performance of various alternatives is not an on-site 
transportation of hazardous materials. These transportation requirements remedial action. Therefore, the Navy has not identified any ARARs for off-site 
are incorporated by reference into California's RCRA regulations at 22 disposal; including requirements at Title 40 Code of Federal Regulations (40 
CCR and the California Health and Safety Code, Sections 25167.1 CFR) Part 263 (requirements applicable to transporters), California Health and 
through 25169.3. Please consider discussing whether these requirements Safety Code §§ 25167.1 through 25169.3 (requirements applicable to hazardous 
are "applicable" or "relevant and appropriate" ARARs for remedial waste haulers) and 40 CFR §§ 264.110 through 264.120 (requirements applicable 
actions that involve the transporting of hazardous materials off-site. In to hazardous waste facilities). Should the Navy dispose of excavated soil or other 
addition, placement of soil on land would trigger federal restrictions waste generated in the perforn1ance of the various alternatives off site, the Navy 
closure requirements at 40 CFR 264.110 through 264.120 for units that will comply with all legally applicable transportation and disposal requirements. 
store hazardous waste for more than 90 days. Please consider discussing In addition, the Navy will use Resource Conservation and Recovery Act 
whether these requirements are "applicable" or "relevant and appropriate" (RCRA)-licensed transporters and RCRA-licensed disposal facilities, both of 
ARARs for remedial actions that involve transporting hazardous which will be responsible for complying with the identified regulations. 
materials off-site. 

• No change to the report is proposed from this comment. 

8. --- It is stated that based on updated site information, a Screening-Level • The ROD (Section 2.6.2) concluded that Parcel 8 does not pose a risk to 
Ecological Risk Assessment (SLERA) was conducted for Parcel 8 terrestrial receptors; Section 3.2 of the TMSRA reiterates this information. 
focusing on groundwater and sediment media. It is not clear from the text Consequently, a SLERA is not necessary for soil at Parcel 8 and none was 
if a SLERA was conducted for soil media, or if past investigations and conducted. 
activities at the site ( e.g., soil removal), were protective of ecological 
resources. Please revise the TMSRA to include this infonnation and to • No change to the report is proposed from this comment. 
verify that a SLERA is not necessary for soil media at Parcel 8. 

9. --- It appears that risk-based concentrations (RBCs), based on the outcome of • Risk-based concentrations were based on the methodologies used in the SLERA. 
the SLERA, are provided in Table 3-20. However, no infonnation is Risk-based concentrations for copper, lead. zinc, total aroclors, total 
contained in the TMSRA to explain how these final values were derived. dichlorodiphenyltrichloroethane (DDT), and dieldrin, were based on the effects 
Please revise the document to clarify how the RBCs were derived. range-median (ER-M) values (Long and others 1995). The risk-based 

concentration for dibenz(a,h)anthracene was based on the San Francisco Bay 
ambient concentration (Water Board 1998). Risk-based concentrations for 
aluminum and methoxychlor were calculated using the same modeling methods 
and parameters presented in the SLERA. This calculation was performed by 
setting the hazard quotient (HQ) equal to 1.0 and then solving for the sediment 
concentration in the dose. This process is known as "back-calculating." Back-
calculations were conducted using the high toxicity reference values to identify 
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risk-based concentrations for each receptor and chemical of ecological concern 
with a refined HQ based on the high toxicity reference value greater than 1.0. As 
a result, the risk-based concentration for methoxychlor was based on the willet, 
and the risk-based concentration for aluminum was based on the house mouse. 

• The text of Section 3.3.3 (first paragraph on page 3-11) will be revised as 
follows. "Ecological risk-based concentrations were calculated ... in the SL ERA 
(Appendix 8). These methodologies include back calculation of concentrations 
using dose modeling, as well as comparison to ER-Iv! values (long and others 
1995) and ambient concentrations (Water Board 1998)." 

10. --- The TMSRA includes a discussion of risk characterization. However, • The data set used for the SLERA includes sediment samples collected along all 
this discussion does not provide infonnation regarding the nature and of the accessible areas of the shoreline at Parcel B. The SLERA considered this 
extent of contamination as it relates to potential impacts regarding data set as a whole to identify COPECs and to estimate ecological risks. The 
ecological receptors in Parcel B. That is, the TMSRA should include a SLERA concluded that the data presented in the TMSRA " ... indicate that risk to 
complete discussion on the spatial distribution of hazard quotient benthic inve11ebrates, birds, and mammals from several metals and organic 
exceedances for ecological receptors in Parcel Bin order to establish the compounds in sediment and groundwater along the Parcel B shoreline cannot be 
COPECs [chemicals of potential ecological concern] that are risk drivers. ruled out. Specific chemicals in sediments that pose risk to one or more 
Please revise the TMSRA to include this information. ecological receptors include: metals - aluminum, copper, lead, molybdenum and 

zinc; pesticides - dieldrin, methoxychlor, 4,4-DDT and total DDT; total 
Aroclors; and dibenz(a,h)anthracene. Mercury is the only chemical in 
groundwater that poses a risk to ecological receptors." The remediation 
alternative proposed for the shoreline (revetment) will be uniformly applied to 
the entire shoreline. Consequently, the remediation will be protective of 
ecological receptors, regardless of the distribution of HQ exceedances. Please 
refer to the response to EPA specific comment 59 for discussion of remediation 
alternatives for mercury. No change to the report is proposed from this comment. 

11. --- It is noted that a tidal marsh wetland is present in IR-07, and that this • The text of Section 3.2 (last partial paragraph on page 3-8) will be modified as 
wetland will be removed due to recommended remediation alternatives. follows to reference the location of the detailed wetland infom1ation. "The 
It is also stated that the removal of this wetland will be mitigated. No shoreline of IR-07 consists of about 1.5 acres and includes approximately I ,300 
information is provided in the TMSRA to clarify how the loss of this square feet ofticfal marsh wetlands. A detailed description of the wetland1· can be 
wetland area will be compensated. Please revise the TMSRA to provide a found in the Wetlands Delineation and Functions and Values Assessment report 
complete discussion of the wetland area, and describe how the loss of the (Tetra Tech 2002b). The shoreline .. .'' 
wetland area will be compensated. 

• The Navy will discharge fill material into the wetland at IR-07 in a manner 
consistent with Nationwide General Penn it 38 (Cleanup of Hazardous and Toxic 
Waste) available under the Army Corps of Engineers Nationwide Permit program 
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at 33 CFR § 330. Nationwide Permit 38 is contained in 67 Fed. Reg. 2020, 
Appendix B. The Navy will comply with the substantive provisions of the 
Nationwide Pennit 38, including general conditions contained in 67 Fed. Reg. 
2020, Appendix Casa means of compliance with Section 404 of the Clean Water 
Act and its implementing regulations (33 U .S.C. § 1344, 40 CFR § 230.10 and 
230.11, and 33 CFR § 323). These conditions include requirements to delineate 
the wetland, discharge suitable material, and mitigate the loss of the wetland by 
creating a new wetland that provides a functional replacement for the wetland 
loss. The Navy will mitigate the loss of the wetland using one of the following 
methods: compensatory mitigation, mitigation banking, or an in-lieu fee 
arrangement. The final details of the plan for wetland mitigation will be included 
in the remedial design. 

• The text of Section 4.3 .2.1 describing the containment general response action 
(first full paragraph on page 4-21) will be revised as follows. "The shoreline 
revetment would be constructed to protect the entire shoreline for the 
redevelopment blocks where the revetment is necessary. The 1,300~/t! wetland at 
Redevelopment Block BOS-I would be.filled and the Navy would mitigate the loss 
of the wetland using either compensatory mitigation, mitigation banking, or an 
in-lieu.fee arrangement." A similar change will be made to Section 5.1.1 
describing Alternative S-2 (page 5-2). In addition, the text of Section 5.1.1 ( end 
of second paragraph of Alternative S-2) will be revised as follows. "Further 
refinement of the details of the shore I ine revetment, including the plan.for 
wetland mitigation, will occur during the remedial design." 

• Action-specific ARARs will be revised to reflect the substantive provisions of 33 
CFR § 320 and 40 CFR § 230 as follows: 33 CFR § 320.4, 40 CFR §§ 230.10, 
230.11, 230.20-230.25, 230.31, 230.32, 230.41, 230.42, and 230.53. 

• Follow-up: 33 CFR 323 was also added . 
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Specific Comments 

I. --- Executive Summary, Table ES-I Ranking of Remedial Alternatives for • Please refer to the response to EPA specific comment 70. 
Soil and Groundwater: Soil alternative S-2 scores lower overall than soil 
alternative S-3; however, the scores for the two alternatives are equivalent 
except for cost. Soil alternative S-2 is lower in cost; therefore, it appears 
that soil alternative S-2 should score better overall than soil alternative S-
3. Please revise the overall scores so that S-2 scores "very good" and S-3 
scores "good" or clarify why S-3 is scored higher overall. 

2. ES-3 Executive Summary, Parcel B History and Setting, Page ES-3: It is stated • This statement is taken directly from the Parcel B feasibility study (FS) report 
in this section that no threatened or endangered species are expected to (PRC 1996) and does not represent any new information. The TMSRA is 
occur in the area. However, no infomiation is provided in the document intended to update new information and not to recharacterize all aspects of Parcel 
to explain how this assumption was derived (e.g., site-specific surveys, B. Site conditions at Parcel B related to endangered species have not changed 
communication with local, state, and federal agencies, database searches, since the remedial investigation (RI) and FS and there is no need for additional 
among others). Please revise the TMSRA to provide this inforn1ation. information. The reference will be added to this sentence in the executive 

summary. 

3. 1-1 Section 1.0, Introduction, Page 1-1: This section should include the date • The text of Section 1.0 (second paragraph on page 1-1) will be modified as 
Hunters Point Shipyard (HPS) was placed on the National Priorities List follows. "The Navy is cleaning up Parcel B at HPS under the IR program ... 
(NPL). Please revise the introduction to include the date HPS was placed hazardous substances. HPS was included on the National Priorities list in 
on the NPL. November 1989." 

4. 1-3 Section 1.3, Pumose and Organization of Regort, Page 1-3: The text • The text of Section 1.3 (third full paragraph on page 1-3) will be revised as 
states that quarterly groundwater monitoring has been conducted for more follows. "The Navy removed more than 100,000 cubic yards ... and conducted 
than 4 years, but quarterly monitoring has actually been conducted for quatierly groundwater monitoring for more than 6 years." The inset box on page 
more than 6 years. Please make this change. ES-4 of the executive summary describing remedial actions since the ROD (first 

In addition, the discussion of groundwater contamination should include bullet under groundwater) also will be updated to indicate 26, not 24, quarters of 

the 2005 data. Please revise the TM SRA to include a discussion of monitoring. 

groundwater contamination in 2005. • Narrative descriptions of groundwater data in the TM SRA will be updated to 
account for samples collected through May 2006. For example, the mention of 
the mercury concentration at well lR26MW47 A in Section 2.3.2 will be updated 
from the 0.7 micrograms per liter (µg/L) value for June 2005 to not detected at 
0.34 µg/L for May 2006. However, the risk assessments and databases included 
in the TMSRA will not be updated for samples collected after November 2004. 
The Navy has reviewed the results of samples collected after November 2004 and 
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has found no reason to expect that the new data would change the results of the 
risk assessments or the selection or evaluation of remediation alternatives. 
Presentations and evaluations of groundwater data collected after November 
2004 are available in other reports for Parcel B. Section A9.0 discussing the 
uncertainties involved in the HHRA will be expanded to include a brief 
discussion of the qualitative evaluation of the data collected after November 2004 
and the minimal effect on the risk assessment results. 

5. --- Table 1-1, CERCLA Chronology for Parcel B: This table should include • The row in Table 1-1 immediately below the row identifying the TMSRA 
the second proposed plan or the title of the upcoming document that will indicates the next proposed plan for Parcel B. The title for the next proposed 
take its place. Please include the second proposed plan or the document plan will be changed in Table 1-1 to Proposed Plan in Support of a ROD 
that will take its place. Amendment. 

6. 2-5 & 2-6 Section 2.1.3.2, Histo!.}' of Groundwater Actions, Page 2-5 and 2-6: It is • This paragraph will be revised as follows. "The Navy installed 10 temporary 
not clear from the Hexavalent Chromium (Cr6+) Investigation Report monitoring wells in the A-aquifer in 2002 at locations down-, cross-, and up-
(the Cr6+ Report, which is provided in Appendix H) that the extent of gradient from well IR I 0MW 12A to monitor concentrations of chromium YI in 
Cr6+ is limited to the immediate area around well IR I 0MW 12A, since groundwater in the area of this well. These wells were installed ... and evaluate 
the study in the vicinity of IR I 0MW 12A did not extend below 12 feet site conditions. Bqringsfor these wells extended to 12 to / 5feet hgs and the 
below ground surface (ft bgs). Please revise the third sentence of the wells characterized the.full extent of the A-aquifer in the area around well 
discussion, to clarify that the extent ofCr6+ was not delineated below 12 JR /OMW I 2A. In addition. borings for these wel/sfhund clay beneath the A-
ft bgs in the vicinity of IR I 0MW 12A. aquifer and the study concluded that downward migration of chromiwn VI was 

unlikely based on the low hydraulic: conductivity of the clay. the large available 
surface area.for adso1ption, and the high potential.for reduction of chromium VI 
to chromium Ill by organic material, iron, and manganese contained in the clay. 
The study found the extent of chromium VI was limited to the A-aquifer in the 
immediate area around well IR 1 0MW 12A. Appendix H contains ... " 

• Follow-up: The depth of sanitary sewer and storm drains lines in the area of well 
IR 1 0MW 12A were also of concern because these lines may have been sources 
for a release of chromium YI. However, these lines were found to be located at 
6.5 to 7 feet bgs during their removal as part of the radiological cleanup at Parcel 
B. Therefore, the 2002 investigation of chromium VI discussed above likely also 
included any potential source conh·ibutions from sanitary sewer and storn1 drain 
lines. 
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7. 

8. 

9. 

Page 

2-7 

2-11 

2-15 & 
2-16 

Comment 

Section 2.1.4, History of Treatability Studies, Page 2-7: This section 
refers to the pilot-scale SVE [soil vapor extraction] system at Building 
123; however, it is not clear whether the system is still in place and 
operational. It is also unclear whether a rebound test is being done. 
Please revise the TMSRA to clarify whether the SVE system is still 
present at Building 123 and discuss whether a rebound test is part of this 
treatabi lity study. 

Section 2.1.5.4. First Five-Year Review, Page 2-11: The text of the 
fourth bullet indicates that the portions of IR-10 that have not been 
excavated will have to be addressed ifSVE is not selected as a remedy, 
but arsenic, beryllium and manganese will not be addressed by SVE. 
Since these metals are present in the area designated as Excavation I 0-2, 
which was never opened, remediation may be necessary. Please revise 
the text of this bullet to clarify that SVE will not address metals 
contamination at IR-10 and state whether these metals will be addressed 
by the alternatives proposed in the TMSRA. 

Section 2.2.4.1, Hydrostratigraphic Units, Page 2-15 and 2-16: The 
description of the distribution of the 8-Aquifer in Parcel B does not fully 
support the TMSRA, since some reviewers may not have access to the 8-
Aquifer Tech Memo. Figure 5 of the B-Aquifer Tech Memo would be a 
useful addition to the TMSRA to facilitate comparison of the distribution 
of the 8-Aquifer and the extent of the Bay Mud Aquitard with the 
groundwater figures in the HHRA. Please include Figure 5 of the 8-
Aquifer Tech Memo in the TMSRA. 
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• The second paragraph describing the SVE study in Section 2.1.4 will be replaced 
with the following text. 

"The Navy expanded the pilot-scale SVE system at Building 123 during January 
through May 2005 by installing 24 soil gas probes, nine SVE wells, and six vapor 
monitoring well pairs (ITS! 2006). The SVE system operated from .lune 15 
through September 13, 2005 when the system was shut down for rebound 
monitoring. Monitoring for rebound continued through December 15, 2005. The 
S VE system operated again from January 3 to January I I, 2006 when operations 
ended." 

"Vapor monitoring using a photoionization detector indicated that voes were 
reduced to below detection levels in 22 of23 SVE wells and 27 of28 vapor 
monitoring wells. voe concentrations rebounded (to varying degrees) in 14 of 
the 23 SVE wells. The treatability study report recommended that the system be 
expanded to include. additional vapor extraction wells and operated to remove 
additional voes. The system remains in place in the event it is utilized during 
future remedial action." 

• The following text will be added to the fourth bullet. "The TMSRA also contains 
remediation alternatives to address metals concentrations that exist in soil in the 
same area at JR-10: these metals would not be treated by the SVE system. Merals 
will be addressed by ensuring that the exposure pathway is broken by a cover 
consistent with the rest of Parcel B. " 

• The TMSRA is not intended to reproduce information that is available in existing 
reports. The reference provided in the text is sufficient to allow readers to locate 
the cited infonnation. The Navy maintains an infom1ation repository at the main 
San Francisco library located at I 00 Larkin Street. The units co1Tesponding to 
the A- and B-aquifers will be identified in the legend of Figure 2-4. 

• 
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10. Placeholder, no comment I 0. • No response necessary . 

I I. 2-17 & Section 2.3. I, Overview of Soil, Pages 2-17 and 2-18 and Figure 2-6, • Please refer to the response to EPA general comment 5 . 
2-18 Post-Excavation Arsenic Concentrations in Soil Oto IO Ft bgs: Although 

the text suggests that arsenic is naturally occurring, ATSDR [Agency for • The arsenic concentrations in the highest range (30 to 240 milligrams per 
Toxic Substances and Disease Registry] states that arsenic was used as an kilogram [mg/kg]) on Figure 2-6 all represent bottom composite samples 
antifouling additive to paint, so it is possible that areas with higher collected post-excavation. The text of Section 2.3.1 will be revised as follows. 
concentrations of arsenic were impacted by disposal of arsenic "A I though apparent clusters of higher arsenic concentrations appear in two 
contaminated fill (i.e., IR 07) or by sandblasting and painting operations locations (both of which were excavated duF-ing the remedial actions), most 
(i.e., in IR26, which is adjacent to Dry Dock 3). Therefore, arsenic concentrations are distributed across Parcel B with no apparent pattern to 
concentrations of arsenic above the HPAL may be related to former indicate their presence due to a release. Both locations on Figure 2-6 that 
shipyard activities and disposal operations. Since copper, mercury, and indicate high arsenic concentrations (red symbols) represent bottom composite 
zinc were also antifouling additives, antimony was used in batteries, and samples collected after excavations were completed. This distribution of arsenic 
cadmium was used in plating operations; these metals should not be " ... 
described as naturally occurring when they occur at concentrations above 
the HPALs. Please revise the text in this section to discuss historic uses 
of these metals and delete text that refers to them as naturally occurring. 

In addition, there is a discrepancy between the text and Figure 2-6. The 
figure title indicates that post-excavation concentrations of arsenic are 
shown, but the last sentence on page 2-17 states that the two areas with 
clusters of elevated arsenic concentrations have been excavated. Please 
resolve this discrepancy. 

12. 2-18 & Section 2.3 .2, Overview of Groundwater, Pages 2-18 and 2-19: There is • Section 2.2.4.1 discusses the updated knowledge of the distribution of the B-
2-19 no discussion of stratigraphic windows where hydraulic communication aquifer and the Bay Mud Deposits. The text of the third paragraph of Section 

between the A and 8 Aquifers is likely to occur. According to Figure 5 2.2.4.1 will be expanded as follows. "Bay Mud Deposits act as an aquitard ... are 
of the Bay Mud tech memo, the A-Aquifer appears to be in contact with adjacent. Hydraulic communication is restricted. although not prevented. in 
the 8-Aquifer (i.e., the Bay Mud is absent) at the western end of IR-10 areas where Bay Mud Deposits are present. and the potential for communication 
and adjacent to the Parcel C boundary in IR-06 and IR-25. Specifically, it between the A- and B-aquifers is greater where the Bay Mud Deposits are absent. 
appears that the two aquifers are in contact in the vicinity of the IR-1 0A, However. previous investigations (Tetra Tech 2001) concluded that, although 
IR- I OB and IR-25 Risk Plumes. The updated overview of groundwater lithologic data suggest the potential.for communication, chemical results do not 
should include a description of these stratigraphic windows, since this indicate communication exists. Groundwater elevation data.for the western 
data was unknown when the ROD was written. Please revise Section portion of 1R-18 consistently indicate higher elevations in the B-aquifer than the 
2.3 .2 to include a discussion of the stratigraphic windows to the 8- A-aquifer, indicating the vertical groundwaterflow gradient is directed upward 
Aquifer beneath the IR-1 0A, IR-1 OB and IR-25 Risk Plumes and their from the B- to the A-aquifer in this area." 
significance for vertical contaminant migration. 
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13. 2-18 

14. 2-18 

Comment 

• 
Response 

Also please refer to the response to EPA general comment 3 for discussion of 
evaluation of potential communication in the HHRA. 

Section ? .3 .2. Overview of Groundwater, Page 2-18: It is unclear why • The second paragraph of Section 2.3.2 will be replaced with the following text. 
"COCs [chemicals of concern} in groundwater in the A-aquifer include ( I) the text states that there are two groundwater plumes in Parcel B, but then 

discusses three plumes. Since Cr6+ and mercury were each observed in a 
single well, the mercury detections in IR-26 should also be considered a 
groundwater plume. Further, mercury is soluble in groundwater and 
volatilizes easily when groundwater is exposed to air, this could account 
for some of the variability in mercury concentrations. Please revise the 
text to state that there are three groundwater plumes and include the 
mercury plume on a figure. 

VOCs, especially trichloroethene and its breakdown products, (2) chromium VJ, 
and (3) mercury. Some of these COCs are.found in samples.from multiple wells 
and represent plumes in groundwater. Other COCs are.found in only individual 
wells and are not referred to as plumes. One plume of VOCs is.found in a group 
of wells located at JR-JO and is termed the JR-JOA risk plume in the HHRA 
(please refer to Appendix A. Attachment A4for the definitions and methodology 
behind selection of risk plume.1). This plume was the IC/rget of a ZVJ [zem-valent 
iron} injection treatability study and has been monitored.for many years by the 
RAMP [remedial action monitoring program}. Chro111i11111 /"I has been detected 
consistentl_v in samplesfrom well IR /OMW 12A and has historically been termed 
a "plume" even though detections have heen limited to a single well. The HHRA 
and the TMSRA maintain that convention and refer to the chromium VI 
concentrations at well IR IOMW I 2.4 as the JR- /OB pl11111e. Figure 2-7 shows the 
locations of VOCs and chromium VJ at I R-10. k/ercury has been detected 
consistent~v in samples J,-om well J R26/'v/W4 7 A. but only in sC/mplesfrom that 
well and this T!v!SRA does not define this single well as a plume. The location of 
well JR26MW47A is shown on Figure 2-3 near the eastern edge of farce! B. The 
remC/inder of this section discusses these COCs in gremer detail in prepC/ration 
for the HHRA discussion to.follow in Section 3.0." 

• Follow-up: The Navy does not agree that a detection of mercury at 0.6 ~1g/L 
(equal to the HGAL) in a sample collected from new well lR26MW49A in 
September 2006 demonstrates that a mercury plume exists at IR-26. The 
descriptions of groundwater plumes at Parcel B were not changed. 

Section 2.3.2, Overview of Groundwater, Page 2-18: The third paragraph • The TMSRA is not intended to reproduce information that is available in existing 
reports. Trends in voe concentrations at well IR I 0MW59A are discussed in 
quarterly monitoring reports for Parcel B; trends at well lRI0MW59A do not 
affect the overall evaluation of groundwater for the I R-10 area. 

of this section shou Id be updated, since voe concentrations in 
IRI0MW59A increased during 2005. Please revise the third paragraph to 
include voe trends observed in 2005. 

• Text will be added to this paragraph as follows. '"Figures 2-8, 2-9, and 2-10 
illustrate the distributions of these three voes in groundwater near Building 123, 
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15. 

16. 

Page 

2-18 & 
2-19 

2-19 

Comment Response 
based on the November 2004 samples (Kleinfelder 2005). Samples collected in 
Mav 2006 indicated maximum concentrations of 2 7 µgll lrichloroerhene. 78 
µgll cis-1.2-dichloroethene. and 39 µg/L viny/chloride (CE2-Kleinfe/der 
2006c)." 

• Figures 2-8, 2-9, and 2-10 will not be revised. Also refer to the response to EPA 
specific comment 4. 

Section 2.3.2, Overview of Groundwater, Pages 2-18 and 2-19: It is not • The text of this paragraph (first partial paragraph on page 2-19) will be expanded 
as follows. " ... area for building construction. Other potential chromium VJ 
sources include an acid drain line and associated lank. a concrete vault. and a 
brick unit all of which were inside Building 12 3 adjacent lo well /RI 0MW I 2A 
(refer lo Appendix Hfor more details)." 

clear why the only potential source ofCr6+ discussed in the text is a spill 
from the loading dock or ramp. Other potential sources of Cr6+ include 
releases from the acid drain line inside the building or from the stonn 
drain sanitary sewer lines. Since it is likely that used chromic acid was 
discharged into the sewers or stom1 drains and that chromic acid that 
spilled on the floor was washed into floor drains, the storm drains and • Please refer to the response to EPA specific comment 6 for discussion of 

limitations of the chromium VI investigation. sanitary sewers should be considered possible sources of Cr6+. Please 
revise the text to discuss other possible sources of Cr6+. 

In addition, the extent ofCr6
+ has not been determined because the 

investigation was limited to the area above 12 ft bgs. Please acknowledge 
this limitation in the text. 

Section 2.3.2, Overview of Groundwater, Page 2-19: It is not clear why • The text in Section 2.1.2 (first paragraph on page 2-4) will be expanded as 
follows to discuss the results of the B/C boundary investigation. "Field activities 
for this investigation were completed in March 2006 and a final investigation 
summary report was submitted in November 2006 (CE2 2006). The investigation 
found (1) that dissolved-phase VOCs in groundwater in the shallow A-aquifer 
have migratedfi·om Parcel Clo Parcel B. but concentrations at Parcel B were 
below maximum contaminant levels (MCL). (2) that there was no indication of 
dense nonaqueous phase liquids (DNAP L) in the aquifer al Parcel B. and (3) that 
there was no evidence for migration of DNAPLs onto Parcel B J,-om Parcel C." 

the text states that the "current data for VOCs in groundwater at RU-CS 
do not indicate that the plumes extend into Parcel B," since the soil gas 
and hydropunch study being conducted to delineate the extent of the RU-
CS plumes in the vicinity of the Parcel B/C boundary indicates that VOCs 
in soil gas have migrated across the boundary. Please update this 
discussion with all available information from the 8/C boundary study. 

• The text of Section 2.3 .2 in the first full paragraph on page 2-19 will be revised 
as follows. "The extent of plumes at RU-CS is under investigation, including 
whether the plumes extend into Parcel B, was investigated between August 2005 
and March 2006. The investigation found that concentrations of VOCs in this 
area were below MCLs. Although ... " 
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17. --- Figure 2-1, Radiologically lm1:1acted Areas and Buildings and Table 2-2, • Figure 2-1 will be modified to indicate that ship berths and piers are 
Radiologically Impacted Sites: According to Section 8.3.7.2 of the Final radiologically impacted. The following note will be added to Table 2-2. "Ship 
Historic Radiological Assessment (the HRA), all ships berths and piers berths and piers at Parcel Bare considered to be radiologically impacted." 
are considered radiologically impacted, but this is not shown on Figure 2-
I or included in Table 2-1. Please indicate that all be11hs and piers in 
Parcel B are radiologically impacted on Figure 2-1 and in Table 2-1. 

18. --- Figure 2-2, Excavation Location Ma1:1: It appears that some excavations • The TM SRA does not discuss excavations that were never opened (at IR-10 or 
are not shown on this map. For example, excavations 10-1 and I 0-2 are any other location at Parcel B). Data from samples collected from areas termed 
not shown. Since the text mentions excavations that were not opened in I 0-1 and I 0-2 were included in the HHRA, as were data from all the other 
IR-10, all lR-10 excavations should be shown on this map. Excavations excavations at Parcel B. The requested information is currently available on 
that were not opened should be shown in a different color. Figure 1-2 of the Construction Summary Report (Tetra Tech 2002a). No change 

to the report is proposed from this comment. 

19. --- Figure 2-4, Hydrogeological Conceptual Model: It is unclear why all • Cross section orientations roughly parallel the sedimentary depositional direction 
three cross-sections are oriented roughly northeast-southwest. A cross- as well as the direction of groundwater flow (from the upland, bedrock hills 
section that ties the three sections presented on this figure should also be toward the bay). The selection and orientation of cross sections for the 
prepared. Please consider providing a northwest-southeast oriented cross- conceptual model were discussed during the TMSRA storyboard meeting with 
section. the BCT on August 18, 2004. The TMSRA was not intended to provide a 

complete reinterpretation of the subsurface geology at Parcel B, but to update the 
interpretation provided in the FS, as needed. An additional cross section is not 
necessary to support the selection and evaluation of remediation alternatives. 

In addition, for cross-section B-8' it is unclear why there is a break in the • The gap in the Bay Mud between borings IR108003 and IR468034 reflects 
depiction of the Bay Mud and Undifferentiated Sedimentary deposits removal of the Bay Mud by dredging. This interpretation is consistent with that 
between borings IR I 08003 and IR468034, since there are no borings in provided in the FS report (PRC 1996) and the Bay Mud and 8-Aquifer Technical 
this area. In addition, what infom1ation is there that fill directly overlies Memorandum (Tetra Tech 200 I). 
bedrock under Building 131, since no borings appear to have been 
completed in this area? Since it appears that infom1ation from other • The interpretation in the vicinity of Building 131 (should be Building 113) is 
nearby borings was used, it would be helpful to include those borings in a based on boring PA428004. It is possible that other stratigraphic units exist 
different color/weight line on the lines of section. Please clarify how the between the base of ~oring PA428004 ( I 1.5 feet bgs) and bedrock. 
cross-sections were created and specify whether data from other borings 
in the vicinity of the lines of section were used. lfnot, please explain • Borings used to create the cross sections are indicated on the cross section. Wells 
why there is a break in the depiction of the Bay Mud and Undifferentiated and boring locations are included on the figures contained in Appendix F. 
Sedimentaiy deposits between borings IR I 08003 and IR468034 and 

• Cross section C-C' will be modified to show a11ificial fill beneath Excavation explain why it was concluded that fill directly overlies bedrock under 
Building 131. In addition, please include all borings used to create these EE-05. 

cross-sections on the figures, using a different color/weight line if 
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necessary. Finally, please provide a plan-view map that includes all wells 
and borings completed in Parcel B. 

For cross-section C-C', it is not clear that Excavation EE-05 was 
excavated to bedrock as shown on this cross-section, since soil 
confirmation samples were collected from the bottom of this excavation .. 
Please revise the cross-section in this area to show fill beneath this 
excavation or explain how it was concluded that EE-05 was excavated to 
bedrock. 

20. --- Table 2-3, RAMP Wells and Exceedances: There are several • The cited four wells will be shown as not sampled on Table 2-3 . 
discrepancies between this table and analytical results for 020 and 021. 
Please resolve the following discrepancies: • The cited exceedances will be indicated on Table 2-3. except well lR I0MW7IA. 

The following wells were not sampled during 020, but Table 2-3 
This well exceeded comparison criteria in 020 for TCE and DCE, not TCE and 

• vinyl chloride. 
indicates that these wells were sampled: IR07MW23A, 
IR07MW27A, IR61MW05A and UT03MWI IA; • Table 2-3 does not indicate any exceedances for well IR I 0MW62A. No change 

• The following exceedances were not reported for 020: Manganese at to the table is proposed from this comment. 

IR07MWS-4, Mercury at IR26MW47A, Vinyl chloride • The cited exceedance for chromium VI at well JR I 0MW 12A will be indicated on 
IR10MW6 IA, and Trichloroethene (TCE) and Vinyl chloride at Table 2-3. 
IRI0MW7IA; 

• Vinyl Chloride and Cis-I,2-dichlofoethene (DCE) were not detected 
in IR10MW62A. 

The exceedance ofCr6
+ at IRl0MW 12A during 021 was not ' • 

identified. 

21. 3-3 Section 3. I. I, Ex1:1osure Scenarios and Pathways, Page 3-3: It is not clear • The HHRA will be revised to include an evaluation of risks from inhalation of 
why the mercury plume in IR 26 was not considered a groundwater risk mercury volatilized from groundwater for residential receptors (vapor intrusion 
plume. Since mercury dissolves in groundwater and volatilizes when exposure), industrial receptors (vapor intrusion exposure), and construction 
groundwater is exposed to air, at a minimum, risks to construction worker receptors (construction trench exposure). The extent to which mercury in 
workers and industrial workers should be calculated for this plume. groundwater may partition from a dissolved to a gaseous phase is uncertain; 
Please revise the HHRA to include the IR-26 mercury plume as a therefore, the plume- and nonplume-based exposure areas already established in 
groundwater risk plume. the draft TMSRA will be used to evaluate risks from vapor inhalation of mercury. 

Plume-based exposure areas will not be re-delineated based on mercury. 

• Inhalation exoosure to mercurv will be evaluated for each plume-based and 
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nonplume-based exposure area where mercury is detected in groundwater. These 
exposure areas include industrial grid A Y02 and residential grid B6006, which 
encompass monitoring well lR26MW47A at IR-26. The evaluation of risks from 
vapor intrusion of mercury for these grid locations will be presented in 
Attachment A3 of the HHRA, which contains groundwater risk results for each 
exposure scenario, regardless of the planned reuse. Note, however, that grids 
A Y02 and B6006 are associated with Redevelopment Block BOS-3, for which 
the planned reuse designation is open space. Because the groundwater vapor 
intrusion exposure pathway is incomplete for the recreational exposure scenario, 
mercury in groundwater ultimately would not be identified as a COC for these 
grids, based on vapor intrusion exposure. Depending on the risk evaluation 
results for the construction worker scenario, mercury at this location could 
potentially be identified as a COC for the construction worker. 

• Follow-up: The risk evaluation results added mercury as a COC for the potential 
future resident and the construction worker. 

• The TMSRA evaluates excavating and removing additional soil beneath 
Excavation EE-05 to remove potentially remaining mercury source material. 

22. 3-5 Section 3.1.3 .1, Total Risk Evaluation, Page 3-5: It is not clear why the • Based on discussion and an agreement with the BCT in March 2004, evaluation 
Construction Worker Scenario is not considered applicable for surface of construction worker exposure to soil in the HHRA included surface soil in the 
soil. Since the surface will be exposed during construction, risk from evaluation ofCOCs in soil from Oto 10 feet bgs. A separate risk evaluation is 
exposure to surface soil should be calculated for the construction worker. not necessary. No change to the report is proposed from this comment. 
Please revise the HHRA to include an evaluation of risks to construction 
workers from surface soil and revise the table on page 3-5 to include the 
chemicals of concern for this scenario or state that the residential or 
industrial exposure routs will be used to address the construction worker 
exposure to surface soils. 

23. 3-7&3-8 Section 3.1.4, Risk Summary for Groundwater, Pages 3-7 and 3-8: The • Please refer to the responses to EPA general comment 3 and specific comment 
B-Aquifer is present at Parcel B in more areas than discussed in the text. 12. 
For example, the discussion in Section 3.1.4 indicates that the B-Aquifer 
is predominantly absent in Parcel B except in the western portion of the • The text of Section 3.1.4 in the first pa1iial paragraph on page 3-8 will be revised 
parcel, but according to Figure 5 of the B-Aquifer Tech Memo, the B- as follows. "COCs for the B-aquifer ... are summarized below. Section A9.0 in 
Aquifer appears to be distributed over a larger area in the central portion Appendix A contains additional discussion of risks posed by potential 
of the Parcel B than it is in the western portion. Please revise the communication between the A- and B-aqu1fer.1· at Parcel B." 
discussion of locations where the B-Aquifer exists to be consistent with 
the depiction of the B-Aquifer on Figure 5 of the B-Aquifer Tech Memo. 
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24. --- Section 3.4, UQdated Risk Evaluation b):' RedeveloQment Block: Since • Locations of groundwater monitoring wells will be added to Figures 3-1 I through 
the discussion of each section includes a statement about the risks related 3-25; wells that are part of the RAMP will be identified. 
to groundwater, monitoring wells in each redevelopment block should be 
included on the figures. This would help clarify whether there is any 
groundwater infom1ation for the redevelopment blocks. Please revise 
Figures 3-1 I through 3-25 to include all monitoring wells and indicate 
wells that are currently sampled under the Remedial Action Monitoring 
Program (RAMP) using a separate color or unique symbol. 

25. 3-11 Section 3 .4.1, RedeveloQment Block I, Page 3-11: Appendix A does not • The text of Section 3.4.1 will be revised as follows. "The HHRA did not -fioo 
contain any groundwater samples from wells adjacent to Redevelopment any unacceptable risks rela-tee-to groundwateF-OeHeatl=i evaluate groundwater at 
Block I; therefore, it is not clear how human health risks from Redevelopment Block I because there arc no groundwater monitoring wells 
groundwater were evaluated for this area in the HHRA. For example, located at this block. Previous investigations at Redevelopment Block 1 found no 
according to the second paragraph of this section, "Redevelopment Block cause for installation of groundwater monitoring wells.'' 
I is identified for mixed use and was evaluated using a residential 
exposure scenario in the HHRA," and, "The HHRA did not find any • If there is no reason to suspect YOCs in Redevelopment Block I, then vapor 
unacceptable risks related to groundwater beneath Redevelopment Block intrusion is not a viable exposure pathway. Similarly, if groundwater 
I." Please discuss how the exposure pathways for vapor intrusion and contamination is not suspected at Redevelopment Block I, the domestic use 
domestic use of the B-Aquifer were evaluated for Redevelopment Block pathway would not be viable. However, an institutional control is proposed to 
I, given that Appendix A does not contain groundwater data for this area. prohibit groundwater extraction for domestic use for all of Parcel B. This will 

facilitate implementation and enforcement prohibiting use of groundwater for 
domestic purposes. 

26. 3-12 Section 3 .4.2, Redevelo12ment Block 2, Page 3-12 and Section 3 .4.3, • The text of Sections 3 .4.2, 3 .4.3, and 3 .4.13 will be revised as follows. "Past 
Redevelo12ment Block 3, Page 3-12: The RI Report states that IR-07 was activities at IR-07 that may have contributed to soil contamination include, 
also used for sandblasting and painting submarine superstructures and painting submarine superstructures, disposal of sandblast waste, disposal of 
that additional waste oils may have been disposed in IR-07, but this is not additional waste oils, and placement of construction debris as fill." 
reflected in the text of the TM SRA. Please revise the description of past 
activities at IR-07 to include this information. 

27. 3-13 Section 3.4.5, Redevelo12ment Block 5, Page 3-13: This redevelopment • The text of Section 3 .4.5 will be revised as follows. "Redevelopment Block 5 
block also includes most of IR-62, including the transformer shed at the includes parts of IR-23 and JR-62 in the west-central portion of Parcel B. Past 
northeast corner of Building 115, which was not investigated during the activities at IR-23 that may have been sources for contamination include surface 
original RI, and Tank S-135, which was located northwest of Building spills of petroleum. Past activities at IR-62 involved primarily storage offi1cl-
I 16, but IR-62 is not discussed in the text. Please revise the text to related chemicals; a transformer substation at Building 115 may have also 
include a discussion of IR-62. Also, Building 115 does not appear to be contained PCB [polychlorinated biphcnylj-bcaring oil. Redevelopment Block 5 
labeled on Figure 3-15 or on other figures with building numbers. Please includes Buildings / 15 (offices and trainin~). 116 (submarine training 
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28. 3-14 

29. 3-14 

Comment 

label Building I 15 on Figure 3- I 5. 

Section 3.4.5, Redevelopment Block 6, Page 3-14: IR-23 also included a 
photograph development laboratory, Building 146, but this use and the 
possible associated contamination are not discussed in the text. Please 
revise the text to include a more complete description of the past 
activities in this redevelopment block. 

In addition, since it appears that there are no monitoring wells in Block 6, 
it is unclear how a conclusion about risks related to groundwater can be 
made. Please delete this conclusion or explain the basis for this 
conclusion. 

Section 3.4.7, Redevelopment Block 7, Page 3-14: It is unclear why the 
only sources of contamination included in the text for I R-42 are "surface 
spills of petroleum." Building 113 was used as a machine shop, for 
torpedo maintenance, as a shipyard analytical laboratory, and had an 
electrical substation. PCBs and metals are other likely contaminants, 
based on fonner site use. Please expand the description of contamination 
related to past activities at IR-42 to include metals and PCBs. 

In addition, since it appears that there are no monitoring wells in Block 7, 
it is unclear how a conclusion about risks related to groundwater can be 
made. Please delete this conclusion or explain the basis for this 
conclusion. 
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school) ... (submarine barracks). Redevelopment Blnck 5 also included.former 
Tanks S-135 and S-136. Former Tank S-135 was located northwest of Building 
116: former Tank S-136 was located south of Lockwood Street south of Buildings 
121 and 146. Tanks S-135 and S-136 were closed by the Water Board in 2002." 

• Figure 3-15 and other figures in the TMSRA showing building numbers will be 
updated to label Building 115. 

• 

• 

• 

• 

• 

The text of Section 3.4.6 will be revised as follows. "Past activities at IR-23 that 
may have been sources for contamination include surface spills of petroleum and 
use of photograph development chemicals at Building 146." 

Wells UT03MWl6A, PA50MW0IA, IR61MW04A, and IR61MW05A are 
located at Redevelopment Block 6. The HHRA used data from these wells to 
conclude there were no unacceptable risks. Locations of these monitoring wells 
will be added to Figure 3-16. No change to the text of the report is proposed 
from this comment. 

The text of Section 3.4.7 will be revised as follows. "Past activities at IR-42 that 
may have been sources for contamination include surface spills of petroleum, 
chemicals associated with nondestructive testing, and I'C B-bearing oil 
associated with electrical transformers. ·· 

Follow-up: This sentence was further revised to read "Past activities at IR-42 
that may have been sources for contamination include surface spills of petroleum 
chemicals associated with nondestructive testing, torpedo maintenance. and 
machine shop activities, and PCB-bearing oil associated with electrical 
transformers." 

Wells IRI0MWl5A and IR06MW46A are located at Redevelopment Block 7 . 
The HHRA used data from these wells to conclude there were no unacceptable 
risks. Locations of these monitoring wells will be added to Figure 3-17. No 
change to the text of the report is proposed from this comment. 
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30. 3-14 & Section 3.4.8, Redevelo12ment Block 8, Pages 3-14 and 3-15: Other • The text of Section 3.4.8 will be revised as follows. "Past activities at IR-10 that 
3-15 activities and uses that may have contributed contamination include the 9 may have been sources of contamination include releases of waste acids and 

transfom1ers that were located in sumps in the southeast comer of plating solutions from floor drains inside Building 123,-aoo leaks from acid drain 
Building 123, but the text does not include this infom1ation. Please lines and an industrial drain line, and releases of PCB-bearing oil associated with 
include this fom1er use and clarify if the transformers are still in place. transformers. The transformers arc no longer in place at Building I 23." 

31. 3-14 & Section 3.4.8, Redevelo12ment Block 8, Pages 3-14 and 3-15; and • The text of Section 3.4.8 will be revised as follows. "The two most recent 
3-15 A1212endix A, Table A3-2, Groundwater Data Statistical Summa!}'., IR- samples collected from well lRI0MWl2A detected chromium VI at 240 ~1g/L 

I 08 Plume, Aquifer: It appears that the HHRA may have underestimated (collected in March 2006) (CE2-Klcinfclder 2006b) and 487 µg/L (collected in 
the risk posed by Cr6+ in the IR- I OB groundwater plume, since the May 2006) (CE2-Kleil?felder 2006c). 
concentration ofCr6+ at well IRI0MW12A increased to 670 ug//L during 
Q24. Although the Cr6+ concentrations at IR! 0MW 12A have • Follow-up: The following infom1ation about chromium VI concentrations was 
historically exhibited a fluctuating trend, the Q24 result was the highest added to Sections 2.3.2 and 3.4.8. "The maximum concentration of chromium VI 
concentration measured since the RI Report was issued. Please revise detected at well lRI0MWl2A was 680 µg/L (collected in December 2005). The 
Section 3.4.8 to discuss the increase in Cr6+ concentrations in 2005 to maximum concentration of chromium VI in the HHRA data set was 550 µg/L 
benchmark levels last seen during the RI. Please also revise Table A3-2 ( collected in March 2004 )." 
of Appendix A to identify the Q24 result for Cr6+ (670 ug/L) as the 
maximum concentration measured for this analyte. • Please note that aquatic organisms in the bay are not affected by fluctuations in 

chromium in groundwater at well IR 1 0MW I 2A because it is over 400 feet from 
the bay. The risk assessment evaluation for the construction worker concluded 
that noncancer risk (hazard index) caused by chromium is about 4.38 x 1 o·6

. 

Also, there is no residential risk to chromium since there is no exposure pathway. 
Therefore, the risk posed by hexavalent chromium does not appear to have been 
underestimated in the HHRA. 

• Please refer to the response to EPA specific comment 4 concerning the request to 
update the data set and discuss more recent trends in groundwater concentrations. 

32. 3-15 Section 3 .4.9, Redevelo12ment Block 9, Page 3-15: Based on the RI • The text of Section 3.4.9 will be revised as follows. "Past activities at IR-24 that 
Report, there are other past activities that may have resulted in releases; may have been sources for contamination include surface spills of petroleum and 
these activities include oils, solvents, and corrosives from the machine releases of diesel fuel and lubrication oils along distribution pipelines (IR-46) 
shop in Building 128; and oils, paints, and solvents from Building 130. that ran through I R-24, and releases of oils . .rnl,•ents. paints. and corrosives.from 
Please include this infomrntion in the text. Buildings 128 and I 30." 

• Samples were collected from areas of suspected releases during the RI and those 
samples not removed by subsequent investigations are included in the HHRA. 
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33. 3-15 & Section 3 .4.10, Redevelogment Block 12, Pages 3-15 and 3-16: Other • The text of Section 3 .4.10 will be revised as follows. "Past activities at I R-20 
3-16 past activities that may have resulted in releases include the use and that may have contributed to contamination in soil include spills of waste oil and 

storage ofoils, paints, and solvents in Building 130 (IR-24). In addition, chemicals within and outside a/Building 156. Past activities at IR-24 that may 
the Rl Report states that waste oils and chemicals were stored in the have been sources for contamination include surface spills of petroleum and 
southwest portion of IR-20; this may have included areas outside releases of diesel fuel and lubrication oils along distribution pipelines (lR-46) 
Building 156. Please include this infomrntion in the text. that ran through IR-24, and releases of oils, solvents, and paintsfi'om Building 

130." 

• Samples were collected from areas of suspected releases during the RI and those 
samples not removed by subsequent investigations are included in the HHRA. 

34. 3-16 Section 3 .4.11, Redevelo12ment Block 15, Page 3-16: Other past • The text of Section 3.4.11 will be revised as follows. "Past activities at IR-26 
activities in IR-26 that may have resulted in releases include welding and that may have been sources for contamination include surface spills of petroleum, 
fabricating metal parts in Building 157; this operation may have resulted welding andfc1hrication of metal parts, and sandblasting." 
in releases of solvents and metals. In addition, Block 15 is close to Dry 
Dock 3, and open areas may have been used for sandblasting or have • Samples were collected from areas of suspected releases during the RI and those 
been impacted by sandblasting operations in the Dry Dock. Please samples not removed by subsequent investigations are included in the HHRA. 
include this information in the text. 

35. 3-17 Section 3 .4. 12, Redevelo12ment Block 16, Page 3-17: The text does not • The text of Section 3.4.12 will be revised as follows. "Past activities at IR-26 
discuss possible activities or uses that resulted in the mercury . . that may have contributed to contamination in soil include surface spills of 
contamination of IR-26. Since globules of mercury were found 111 this petroleum, and releases of chemicals from the dock shipwright's shop, and 
area; the discussion in the text should include activities/uses that may sandblasting." 
have resulted in the release of mercury. In addition, Block 16 is adjacent 
to Dry Dock 3, and open areas may have been used for sandblasting or • No historical uses of mercury were identified related to activities or buildings at 
have been impacted by sandblasting operations in the Dry Dock. This Redevelopment Block 16. An email communication from consultants for EPA 
may explain the presence of arsenic in this area, since arsenic was used as (TechLaw 2006) indicated that the presence of free mercury had been repo1ied at 
an anti fouling additive to paint. Please include this information in the a meeting of the Base Realigmnent and Closure Cleanup Team (BCT) sometime 
text. in the past. However, repo1is documenting the excavation activities at 

Excavation EE-05 (IT 1997, Tetra Tech 2002a) do not report the presence of free 
mercury. Although mercury concentrations as high as 482 mg/kg were measured 
in samples collected at nearby Excavation EE-05, free mercury was not reported 
during excavation or sampling activities. Additional source control activities will 
be evaluated for mercury in the draft final TMSRA. 

• Follow-up: The Navy reviewed field notes taken during the original (1996) and 
subsequent (2000 to 2001) removals at Excavation EE-05 and found no record 
that free mercury was observed. Statements that free mercury was observed that 
occur in Parcel B groundwater monitoring reports are incorrect and will be 
revised. 
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36. 3-17 & Section 3.4.13, RedeveloQment Block BOS- I, Pages 3-17 and 3-18: • Please refer to the response to EPA specific comment 26 . 
3-18 Other uses of IR-07 that may have resulted in releases include 

sandblasting and painting submarine superstructures and disposal of • Fuel Line F Figures A and B of the Construction Summary Report (Tetra Tech 
waste oils. In addition, elevated levels of copper and zinc were found in 2002a) illustrate the completed delineation for copper (Figure B) and zinc (Figure 
the Fuel Line F excavation; the extent of these contaminants at 3 ft bgs A) at the excavation for Fuel Line F. The HHRA considered detections of metals 
has not been delineated. Please include this infomrntion in the text. from all soil samples remaining in place at the excavation for Fuel Line Fat 

Redevelopment Block BOS-I. Elevated metals concentrations are found 
throughout IR-07. It is assumed that some contaminated fill was placed at IR-07 
to expand the land area of the parcel. This is one of the primary reasons the Navy 
proposes to amend the Parcel B ROD. No change to the report is proposed from 
this comment. 

• Follow-up: The bottom composite samples cited at 3 feet bgs were removed 
when the excavation was deepened to 6 feet bgs. 

37. 3-18 Section 3 .4. 14, Redevelo11ment Block BOS-2, Page 3-18: Other activities • The text of Section 3 .4.14 will be revised as follows. "Past activities at IR-24 
that may have resulted in releases from IR-24 include oils, solvents, and that may have been sources for contamination include surface spills of petroleum 
corrosives from the machine shop in Building 128; it appears that a and releases of diesel fuel and lubrication oils along distribution pipelines (IR-46) 
portion of Building 128 is included in BOS-2. In addition, Block BOS-2 that ran through I R-24, and releases of oils, solvents, paints, and corrosives ji-om 
is adjacent to Dry Docks 5, 6, and 7, and open areas may have been used Building I 28. Decontamination nfships(,-0111 Operation Crossroads at Dry 
for sandblasting or have been impacted by sandblasting operations in Dry Docks 5. 6, and 7 may also have affected this redevelopment block (Radiological 
Docks 5, 6, and 7. Please include this information on the text. Affairs Support Office 2004). Redevelopment Block BOS-2 includes Buildings 

133 and 159 (both latrines) and a small portion of Building 128." 

38. 3-18 Section 3.4. I 15, RedeveloQment Block BOS-3, Page 3-18: The text does • The text of Section 3.4.15 will be revised as follows. "Past activities at IR-26 that 
not discuss possible activities or uses that resulted in the mercury may have contributed to contamination in soil include surface spills of petroleum, 
contamination of IR-26. Since free mercury was found in this area; the 8fl6 releases of chemicals from the dock shipwright's shop. Decontamination of 
discussion in the text should include activities/uses that may have resulted ships.from Operation Crossroads at Dry Dock 3 may also have affected this 
in the release of mercury. In addition, portions of Block BOS-3 are redevelopment block (Radiological Affairs Support Office 2004) . .. 
adjacent to Dry Dock 3, and open areas may have been used for 
sandblasting or have been impacted by sandblasting operations in the Dry • No historical uses of mercury were identified related to activities or buildings at 
Dock. This may explain the presence of arsenic in this area, since arsenic Redevelopment Block BOS-3. Although mercury concentrations as high as 482 
was used as an antifouling additive to paint. Please include this mg/kg were measured in samples collected at nearby Excavation EE-05, free 
information in the text. mercury was not reported during excavation or sampling activities. Also refer to 

the response to EPA specific comment 35. 
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39. 3-18 & Section 3.4.15, Redevelogment Block BOS-3, Page 3-18 and 3-19: There • The text of Section 3 .4.15 will be revised as follows. "Mercu1y was detected 
3- I 9 is a discrepancy between discussion of mercury detections in groundwater consistently in groundwater samples collected from well lR26MW47A (grid 

well lR26MW47A and the analytical results presented in the appendices. A Y02) at concentrations ranging from 0. 18 to 2.8 ~1g/L from March 2002 when 
For example, in the second paragraph the Navy states, "Mercury was the well was installed through November 2004." 
detected consistently in groundwater samples from well lR26MW47A at 
concentrations ranging from I ug/L to 2.8 ug/L from May 2003 through 
November 2004." However, according to Appendix F, mercury has been 
detected in every groundwater sample collected at this location, 
beginning in Q9. Please revise the discussion of Mercury detections at 
well lR26MW47 A to be consistent with the analytical results in 
Appendix F. 

40. --- Figure 3-9, Groundwater Domestic Use Risks in B-Aguifer, Residential • If groundwater in the 8-aquifer is used as a drinking water source, it is likely that 
Exposure Scenario: It is not clear why the groundwater domestic use the radius of influence from a domestic well would extend beyond the boundaries 
risks in the 8-Aquifer were not based on planned reuse designations. For of a SO-foot by SO-foot residential grid. For this reason, risks and COCs for 
example, cancer risks greater than I E-6 were identified for two residential domestic use of groundwater in the 8-aquifer are not based on the specific 
grids based on the residential exposure scenario; however, the domestic planned reuse designations for Parcel B. This approach provides an additional 
use exposure pathways are considered incomplete in these exposure measure of conservatism with respect to the protection of human health at HPS. 
areas, since they have been designated for open space reuse. Please No change to the report is proposed from this comment. 
revise Figure 3-9 to depict groundwater domestic use risks in the 8-
Aquifer based on planned reuse. 

41. 4-2 Sections 4.0 and 4.1.1, Remedial Action Objectives for Soil, Page 4-2: • The sediment RAO stated in Section 4.1.1.2 will be revised as follows. "Prevent 
Section 4.0 refers to an RAO for sediments; please identify the sediment exposure of ecological receptors to organic and inorganic compounds in soil and 
RAO. Section 4.1.1 of the TMSRA states that no ecological RAOs were shoreline sediments in shoreline areas above remediation goals established for 
developed for soil at Parcel B because the parcel contains no identified sediment." 
terrestrial habitat, but Section 4.1.1.2 indicates that an RAO was 
developed for soil and shoreline sediment at Parcel B to protect • The first paragraph of Section 4.1.1 will be revised as follows: "Separate RA Os 
ecological receptors. These statements appear to be contradictory. Please are typically developed for human health receptors and for ecological receptors. 
revise the TMSRA to clarify that an ecological RAO was developed for Ecological RA Os were only developed/or soil and sediment in shoreline areas. 
soil and sediment in specific areas at Parcel 8. No ecological RAOs were developed for other soil at Parcel B because most of 

the land is paved and the parcel contains no identified tetTestrial habitat . 
+i:lerefeFe, RAGs fer ssil are Ele\<el013eEl eases en h1mrnn healti:I Feee13t0rs. 

. , 
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42. 4-6 Section 4.2, Potential Agglicable or Relevant and Aggrogriate • The text of Section 4.2 should not have stated that the definitions were quoted 
Requirements (ARARs), Page 4-6: The quoted definitions provided in from the NCP. The text is based on EPA ARARs policy guidance and the NCP 
this section differ from those in the National [Oil and Hazardous but slightly adapted to be more understandable to the general public. 
Substances Pollution] Contingency Plan (NCP), 40 CFR Section 300.5; 
italics indicate where the definitions vary. The text states that "applicable • The text of the first paragraphs of Section 4.2 will be replaced as follows, and the 
requirements are those cleanup standards, standards of control, and other discussion of the terms applicable or relevant and appropriate will be listed as 
substantive environmental protection requirements, criteria, or limitations simple text (that is, not indented or contained within quotation marks). 
promulgated under federal or state law that specifically address the 

"An ARAR may be either applicable or relevant and appropriate, but not both. situation at a CERCLA site." The text defines "relevant and appropriate • 
requirements" as "those cleanup standards, standards of control, and other The NCP (4 0 C~e-fines applicable and rele-v-an-t-a-nd--appropriate as 
substantive environmental protection requirements, criteria, or -fe+lews. 
limitations, promulgated under federal or state law that, while not Applicable requirements are those cleanup standards, standards of control, and 
applicable, address problems or situations similar to the circumstances of other substantive environmental protection requirements, criteria, or limitations 
the proposed response action and are well suited ro the cnnditions of the promulgated under federal or state law that specifically address the situation at a 
site." Specifically, the National Contingency Plan (40 CFR Section CERCLA site. The requirement is applicable if the jurisdictional prerequisites of 
300.5) defines applicable requirements as "those cleanup standards, the standard show a direct correspondence when objectively compared to the 
standards of control and other substantive requirements, criteria, or conditions at the site. An applicable federal requirement is an ARAR. An 
limitations promulgated under federal environmental or state applicable state requirement is an ARAR only if it is more stringent than federal 
environmental or.facility siting laws that specifically address a hazardous ARARs. 
substance. pollutant, contaminant, remedial action, location, or other 
cirrnmstance at a CERCLA site .... " The National Contingency Plan lfthe requirement is not legally applicable, then the requirement is evaluated to 
defines relevant and appropriate requirements as "those cleanup determine whethe_r it is relevant and appropriate. Relevant and appropriate 
standards, standards of control, and other substantive requirements, requirements are those cleanup standards, standards of control, and other 
criteria, or limitations promulgated under federal environmental or state substantive enviromnental protection requirements, criteria, or limitations 
environmental or.facility siting laws that, while not 'applicable' to a promulgated under federal or state law that, while not applicable, address 
hazardous substance, pollutant, contaminant, remedial action, location, problems or situations similar to the circumstances of the proposed response 
or other circumstance at a CERCLA site, address problems or situations action and are well suited to the conditions of the site (EPA 1988). A 
sufficiently similar to those encountered at the CERCLA site that their requirement must be detennined to be both relevant and appropriate in order to 
use is well-suited to the particular site .... " Please revise this section to be considered an ARAR." 
quote the National Contingency Plan definitions. 
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43. 4-10 & Section 4.2.3.1. Potential Action-S12ecific ARARs for Soil Alternatives, • In the first subsection, titled Constructing the Shoreline Revetment and Covers 
4-11 Pages 4-10 and 4-11: In this section, the Navy first indicates that the . for the Soil, the Navy has identified requirements that are potential ARARs for 

ARA Rs for construction of the shoreline revetment and the covers for soil both the construction of the shoreline revetment and the construction of the soil 
are listed in the subsection beginning on page 4-10 and then, in a later covers. In the second subsection, titled Construction of the Shoreline Revetment, 
subsection, lists two ARARs specific to the construction of the shoreline the Navy has identified requirements that are potential additional ARARs only 
revetment under a new subtitle. Please either remove the reference to the for the shoreline revetment. The RCRA temporary tank requirements and the 
construction of the shoreline revetment from the subtitle on 4-10 and Clean Water Act dredge and fill requirements are only potential ARA Rs for the 
include all ARARs related to the construction of the shoreline revetment construction of the shoreline revetment-not the soil covers. 
under the subtitle on page 4- I I or remove the "Construction of the 
Shoreline Revetment" subtitle from 4-11. • The title on page 4-1 I will be revised to "Construction of a Shoreline Revetment 

(Only)," and the following sentence will be added before the bullet list for further 
clarification. "The Navy has identified the following potential action-specific 
A RA Rs that apply only to the construct ion of the shoreline revetment: ·· 

44. 4-14 Section 4.3 .2, Develo12ment of General Res12onse Actions, Page 4-14: • The first paragraph of Section 4.3 states: " ... As in Section 4.2, options related_ to 
General response actions (GRAs) are listed for soil and groundwater_; remediation of sediment and soil gas are discussed together with the other options 
however, it is not clear if the GRAs also apply to sed11nent. For clarity, for soil because of the similarity of the actions and technologies." No change to 
please include GRAs for sediment, or indicate that the GRAs developed the report is proposed from this comment. 
apply to soil and sediment. 

45. 4-19 Section 4.3 .2.1. Evaluation of A1212licable Soil Process O12tions, Page 4- • The excavation of IR-07 fill material. which includes or is adjacent to the 
I 9: The TM SRA rejects excavation of shoreline sediments as a remedial shoreline sediment, was recommended for further evaluation.in the five-year 
process option due to the difficulties of excavating along the shoreline; review report based on practical constrai1~ts in e~cavating all the fill material._ 
however, the shoreline revetment option includes excavation of However, installation of the revetment will require some excavation to establish 
approximately 6,000 cubic yards of sediments. It is also necessary to . appropriate grades and to allow placement of erosion control materials at 
remove existing rip-rap in order to construct the revetment. Please revise appropriate elevations relative to sea level. The cost estimate for the revetment 
the TMSRA to clarify the difference between the excavation process construction assumed 6,000 cubic yards as a conservative approach. The actual 
option and the excavation required for the revetment that makes the amount of sediment to be removed will be estimated during the remedial design. 
excavation process option infeasible (location and depth of sediments 
requiring removal, for example). • The text of the second paragraph on page 4-19 will be revised as follows: " ... are 

added challenges to excavation along the shoreline. In addition. the location and 
depth of the sediments as well as the location of contaminants within the 
sediments along the shoreline that may require remediation are not known in 
sufficient detail to remove them by excavation. These added difficulties make 
excavation along the shoreline ... " 

• Follow-up: Additional information on the depth of contaminated sediment 
compared with the depth of excavation to construct the revetment was . 
considered, but this information is not known with enough confidence to mclude 
in the report. 
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46. 4-23 

Comment Response 

• The text of the first full paragraph on page 4-21 will also be revised as follows to 
clarify the excavation that is proposed in conjunction with construction of the 
shoreline revetment. 

"The shoreline revetment would be constructed to protect the entire shoreline for 
the redevelopment blocks where the revetment is necessary. Installation of the 
revetment will require some excavation to establish appropriate grades and to 
allow placement of erosion control materials at appropriate elevations relative to 
sea level. However. this excavation is only incidental as part of the construction 
and would not be intended to.focus on removal of contaminants. Similar to soil 
covers, the revetment will need to be maintained ... " 

Section 4.3.2.2. Evaluation of Applicable Groundwater Process Options, • Section 4.3.2.2 will be revised to include "Groundwater Monitoring" as a GRA. 
The discussion of groundwater monitoring under the GRA of "Treatment" will be 
deleted from this section and placed under the heading of"Groundwater 
Monitoring." Tables 4-2 and 4-3 will be updated to reflect this change. 

Page 4-23: The text states that, "Passive groundwater treatment includes 
the process options of groundwater monitoring and natural recovery," but 
groundwater monitoring is not a treatment technology; this is 
acknowledged in the fourth sentence. Since groundwater monitoring is 
not treatment, it cannot be considered a passive treatment technology. • A preliminary screening of MNA parameters was conducted in accordance with 

"Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents 
in Ground Water" (EPA 1998a). Data were not sufficient to indicate ongoing 
natural biodegradation at Parcel B because data were not available for several key 
parameters. However, the contaminants in groundwater will naturally attenuate 
via dispersion, dilution, and adsorption (and, potentially, biodegradation). 
Additionally, VOCs at IR-IO will continue to degrade in response to the ZVI 
treatability study (ERRG and URS 2004). These processes will be monitored as 
part of the groundwater monitoring option and the process option termed 

Please resolve this discrepancy. 

In addition, it appears that the process option is not "natural recovery," 
but "monitored natural recovery" or "monitored natural attenuation" 
(MNA), since groundwater monitoring is a necessary part of this process 
option. Please rename this process option to reflect the actual intent of 
the process. 

"Natural Recovery" will be removed. 

• The following discussion of groundwater monitoring will be inserted on page 4-
23 under a title of"Groundwater Monitoring" (immediately before the section 
titled "Treatment") and the existing section on passive treatment will be deleted. 

• "Groundwater monitoring is an effective process option.for assessing changes in 
the concentrations of voes and mercury. Groundwater monitoring can detect 
potential increases in concentrations or migration of contaminants that could 
increase the risk of exposure of humans or aquatic life in the bay. Reductions in 
concentrations of voes have been observed over time at Parcel B, most likely as 
the result o(trec;tabilitv studies (rnch as ZV! injection). Groundwater mnnitorinz 
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was a central component of the remedy/or groundwater in the 1997 ROD. The 
monitoring option is easy to implement al relatively low cost. This option will be 
retained/or development and evaluation of remedial alternatives." 

• Similar changes will be made at other locations in the text to describe 
groundwater monitoring without discussion of natural recovery. 

47. --- Table 4-1, Screening of General Res(::lonse Actions and Process O(::ltions • The discussion of fencing, ban-iers, and signs in Tables 4-1 and 4-3 will be listed 
for Soil and Table 4-3, Analysis of General Res12onse Actions and as a separate row with a title of "Engineering Controls" in the Process Option 
Process O(::ltions for Soil and Groundwater: Fencing and barriers are not column. 
institutional controls ((Cs) as indicated in these tables; these process 
options are considered engineering controls. Please include engineering 
controls as a process option and revise the text and tables accordingly. 

; 

48. --- Table 4-2, Screening of General Res12onse Action and Process O12tions • Please refer to the response to EPA specific comment 46. 
for Groundwater: Groundwater Monitoring is included in this table as a 
passive treatment technology; however, monitoring is not treatment. It 
appears that monitoring should be listed as a separate GRA. For clarity, 
please revise this table to list monitoring as a separate GRA, rather than a 
treatment technology type. 

49. --- Table 4-3, Analysis of General Res12onse Actions and Process O12tions for • Table 4-3 will be revised as follows. "Effective at preventing exposure of h11111a11 
Soil and Groundwater: The table indicates that I Cs are effective at receptors to contamination, especially when used in combination with other 
preventing exposure of receptors to contamination; however, !Cs are not options; docs not prevent exposure of ecological receptors: does not reduce the 
effective for ecological receptors. Please revise this table to clarify that volume or toxicity of contamination (EPA 2000b)." 
!Cs will not protect ecological receptors. 

Institutional controls can be used to prevent domestic use of groundwater, which • In addition, !Cs are not generally sufficient to prevent human exposure in 
includes several exposure pathways. However, institutional controls must be 

and of themselves; generally some type of engineering control like 
used in conjunction with engineering controls to prevent other types of exposure 

fences, barriers, and/or vegetation also are needed to prevent exposure. 
(for example, ingestion or dermal adsorption from contaminated soil). 

Please revise this table to clarify that !Cs are not sufficient to prevent 
exposure, but a combination of I Cs and engineering controls can prevent • The screening comments for institutional controls on Table 4-3 will be revised as 
exposure. Also, please revise the descriptions of the alternatives to follows. "Retained - easily implemented and effective; not sufficient to prevent 
include both engineering controls and !Cs. exposure alone, but effective in combination with engineering controls." 
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50. --- Table 4-3, Analysis of General Rest1onse Actions and Process Ot1tions for • Tables 4-1 and 4-3 will be revised to combine methane source removal and 
Soil and Groundwater: This table lists excavation and methane source excavation. Methane source removal will be removed from the tables. The 
removal as separate technology types; however, they seem to be identical. screening comment on Table 4-1 for excavation will be revised as follows. 
It is not clear why methane source removal is listed as a separate "Retained for organic compounds and lead, and.for excavation of soil where 
technology type. To avoid potential confusion, please revise this table to concentrations of methane or mercury above cleanup goals have been detected -
remove methane source removal as a separate technology type, or clarify effective; ... " The description of excavation on Table 4-3 will be replaced with 
how it differs from the excavation option. the following text. ''Excavation of contaminants using mechanical equipment." 

The screening comments for excavation on Table 4-3 will also be modified as 
follows. "Retained for organic compounds and lead; retained.for areas with 
methane concentrations in soil gas or mercury concentrations above cleanup 
goals; effective; easily implemented; fast. Not retained for ubiquitous metals 
such as arsenic, iron, and manganese or the heterngeneousjill areas of IR-07 and 
IR-18." 

• Mercury source removal and methane source removal are important parts of the 
excavation portion of the soil remediation alternatives. Even though Tables 4-1 
and 4-3 will be revised to refer simply to excavation, the names and descriptions 
of the remediation alternatives themselves will continue to include references to 
mercury and methane source removal to highlight the importance of those tasks. 

51. --- Table 4-3, Analysis of General Resgonse Action and Process OQtions for • Contaminants of concern in the IR- IO plume include chloroforn1, TCE, and vinyl 
Soil and Groundwater: Anaerobic bioremediation is evaluated as chloride. According to EPA ·s document, "Engineered Approaches to In Situ 
effective for reducing chlorinated VOCs; however, it is not clear if this Bioremediation of Chlorinated Solvents: Fundamentals and Field Applications" 
technology will be effective on all contaminants in the IR- I 0A plume. (EPA 2000a), TCE, chlorofonn, and vinyl chloride may be reduced through 
Please revise the evaluation of anaerobic bioremediation to clarify anaerobic biodegradation. This is shown on Exhibit 2-9 of the document. In 
whether is will be effective in reducing all VOCs, including vinyl addition, the anaerobic/aerobic in-situ bioremediation treatability study at 
chloride. Building 134 demonstrated that "The complete reductive pathway from PCE to 

ethene and ethane was observed. The data confirm that degradation at RU-CS 
does not stall at cis-1,2-DCE or at VC, but results in the complete degradation to 
non-toxic ethene and ethane." (Shaw Environmental 2005). 

• Both aerobic and anaerobic biodegradation were retained as process options on 
Table 4-3. For cost estimating purposes, it is assumed in the TMSRA that the 
biodegradation substrate is a glycerol poly lactate (for anaerobic biodegradation). 
However. the substrate and methods of injection will be finalized in the remedial 
design. 
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• The effectiveness of anaerobic bioremediation will be changed on Table 4-3 to 
"Treatability study at Parcel Cat HPS indicates anaerobic bioremediation is 
effective at reducing chlorinated VOCs, including vinyl chloride. Treatability 
study injected ... " The screening comments will be revised as follows: "Retained, 
results from treatability study at Parcel C demonstrate effectiveness at reducing 
chlorinated VOCs, including vinyl chloride, relies on biodegradation, no adverse 
impact. .. " 

52. 5-1 Section 5.1, Develo2ment of Remedial Alternatives, Page 5-1: The first • The first paragraph of Section 5.1 will be modified as follows. "Process options 
sentence in this section states that all process options retained after the were developed and screened as described in Section 4. 0. The retained process 
initial screening and detailed analysis met the RAOs and satisfied options were combined into remedial alternatives to meet RA.Os and to satisfy 
ARARs; however, !Cs and monitoring are retained process options that ARA.Rs. The remedial alternatives were derived using experience and 
will not meet RA Os if implemented alone. Please delete this sentence engineering judgment to fonnulate process options into the most plausible site-
and revise this section to clarify that remedial alternatives will be specific remedial actions." 
developed from process options to meet RAOs and satisfy ARARs. 

,:;~ 5-1 Section 5.1, Develom11ent of Remedial Alternatives, Page 5-1: The text • VOCs under Building 123 are COCs for future residents or construction workers. - .) . 
states that the Navy's strategy is to remediate soils that cannot be The risk pathways would be managed by Alternatives S-2, S-3, and S-4 through 
removed by eliminating complete exposure pathways to the receptors, or institutional controls. Use of Building 123 would be prohibited and future 
to treat soils contaminated with VOCs using SVE; however, it is not clear construction at this location would require engineering controls such as vapor 
how VOCs will be addressed in alternatives which do not include SVE. barriers or vapor controls. The land-use control remedial design (LUC RD) or 
It appears that, in Alternatives S-2, S-3 and S-4, VOCs in soil under the risk management plan (RMP), or both, would require the development and 
Building 123 are to be addressed with !Cs. Please revise the TMSRA to approval of appropriate plans prior to use. The LUC RD would also prevent use 
clarify how VOCs in soil will be addressed in Alternatives S-2, S-3, and of buildings over VOC plumes unless sufficient measures are taken to prevent 
S-4. exposure of residents to VOCs in soil or groundwater, possibly through the use of 

vapor barriers or other engineering controls. 

• The first sentence in the second paragraph of Section 5.1 on page 5-1 will be 
revised as follows. "The Navy's strategy for soil remedial alternatives is to 
remove the contaminated soil from the site by excavation and disposal wherever 
practical, to prevent exposure to soils that cannot be completely removed by 
eliminating complete exposure pathways to the receptors, or to treat soils 
contaminated with VOCs using SVE." 

• The description of Alternative S-2 in Section 5.1.1 will be revised as follows . 
" ... posed by COCs in soil. Institutional controls would require approved plans 
for construction activities that minimize risks to construction workers. 
fnslitutional controls will also prevent use of buildings over VOC plumes unless 
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sufficient measures are taken to prevent the exposure of residents to VOCs in soil 
or groundwater, possibly through the use of vapor harriers or other cont mis. A 
LUC RD will be prepared ... " 

54. 5-2 & 5-3 Section 5.1.1, Alternatives Develo12ed for Soil, Pages 5-2 and 5-3: Since • Methane is believed to be the result of the placement of construction debris as fill 
the source of methane is not known, it is possible that it may not be based on historical excavation activities at lR-07 and lR-18 and the limited extent 
possible to remove it by excavation. For example, the organic material in of methane. A process option for methane venting wi II be added to A ltematives 
the former Bay Sediments could be producing methane and it may be S-3, S-4, and S-5 and to the Section 4 tables in the event that excavation of the 
difficult to remove all of the Bay Sediments by excavation. To address methane source material is found to be infeasible based on site conditions (for 
this possibility, it is recommended that a contingency for venting be example, if methane is produced from organic material in the native sediments 
included in Alternatives S-3, S-4, and S-5. Please include a methane instead of from identifiable construction debris). Inclusion of this option will 
venting process option in the Section 4 tables and text and a contingency eliminate the need for an explanation of significant differences or ROD 
option to vent methane for Alternatives S-3, S-4, and S-5. amendment that would otherwise be required to implement that change. 

55. 5-2 & 5-3 Section 5.1.1, Alternatives Develo12ed for Soil, Pages 5-2 and 5-3: The • The description of Alternative S-2 in Section 5.1. I will be revised as follows. 
descriptions of Alternatives S-2, S-3, S-4, and S-5 do not appear to " ... impact on the bay during construction. The small wetland at JR-07 w!II he 
include the wetlands mitigation that will be necessary to restore the destroyed by revetment construction. The Navy will mitigate this loss usmg 
wetlands along the IR-07 shoreline that will be destroyed when the either compensatory mitigation, mitigation banking, or an in-lieu.fee 
revetment wall is built. Please revise these alternatives to include arrangement. " Please also refer to the response to EPA general comment l I . A 
wetlands mitigation. similar change will be made in Section 5.2.2. 

• The estimated cost for wetland mitigation will be added to the cost estimates for 
Alternatives S-2 through S-5. The cost is anticipated to be less than$ I 00,000. 
However, most experts agree that wetland mitigation at HPS should be 
consolidated in one area. The most attractive location is at Parcel E-2. 

56. 5-2 Section 5.1.1, Alternatives Develo12ed for Soil, Page 5-2: ICs may not be • Exposure to wind-blown dust is not a significant pathway for human health risk 
sufficient to prevent exposure in Alternative S-2 because of the potential compared to dermal contact and ingestion. No change to the report is proposed 
for contamination from blowing dust. At a minimum, this alternative from this comment. 
should include vegetating areas with bare soil. Please revise Alternative 
S-2 to include vegetating areas of bare soil. • Follow-up: EPA indicated that the primary concern related to this comment is 

exposure to asbestos. Alternatives S-2 and S-3 have been revised to include 
maintained landscaping over areas that have been disturbed by excavation or 
construction and not restored with a cover (for example, clean imported soil, 
asphalt, or concrete). 
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57. 5-4 

58. 

59. 

Comment 

Section 5.1.2, Alternatives Developed for Groundwater, Page 5-4: This 
section refers to the zero valent iron (ZVI) injection treatability study and 
indicates that monitoring of the effectiveness of the treatability will be 
ongoing. However, the location and aerial extent of the treatabi I ity is not 
described or shown. Please revise the TMSRA to show where the ZVI 
treatability study was conducted and the area treated. 

Section 5.2.4, Alternative S-4: Covers, Methane Source Removal, 
Institutional Controls, and Shoreline Revetment and Section 5.2.5, 
Alternative S-5: Excavation, Methane Source Removal, Disposal, 
Covers, SVE, Institutional Controls, and Shoreline Revetment: It is 
unclear how much of Parcel B will be covered with hardscape ( e.g., 
asphalt, concrete, and buildings) and how much will have a soil cover. 
Please provide a figure depicting areas that will have soil cover and areas 
that will be covered with hardscape and specif}1 in the text the percentage 
of the Parcel that will be hardscape. Please also specify the aerial extent 
that will be new covers of each type. 

Response 

• The location of the ZVI treatability study will be added to Figures 2-8, 2-9, and 
2-10. 

• The following paragraph will be added to Section 5.2.4, after the bulleted 
description of the covers. "ft is csti111atcd.fro111 aerial photographs of Parcel B 
that approximatelv 8 acres will be covered with soil. 8 acres will be covered with 
new asphalt, 2 acres will be covered with maintained landscaping. and 28 acres 
of existing asphalt and concrete surfaces (including buildings) will be used and 
repaired, as necessary (see Figure 5-8). The estimates for each redevelopment 
block arc listed in the cost tables in Appendix D. Actual extent of cover types will 
be identified in the remedial design. ·· 

• The areas for soil or asphalt were estimated for cost estimating purposes. The 
remedial design will detail where soil, asphalt, or maintained landscaping is 
required to prevent exposure to COCs in soil. 

• Follow-up: The estimates of cover types have been revised as follows. 

ft is estimated.fi-0111 aerial photographs of Parcel B that approximately 9 acres 
will be covered with soil. 7 acres will he covered with new asphalt, 3 acres will 
be covered by the shoreline revetment, and 40 acres of existing asphalt and 
concrete surfaces (including buildings) will he used and repaired, as necessary 
(sec Figure 5-8). 

Section 5.3, Description of Groundwater Remedial Alternatives: None of • 
the remedies address mercury in groundwater at IR-26. Since mercury is 
soluble in groundwater and the extent of the mercury plume is not known, 

Alternatives GW-2 and GW-3 will be revised to include the addition of three new 
groundwater monitoring wells in the area near IR26MW47 A to monitor the 
concentration of mercury in groundwater and the removal of mercury source 
material. Two groundwater monitoring wells (IR26MW49A and 1R26MW50A) 
were installed in July 2006 near well lR26MW47A to monitor concentrations of 
mercury in groundwater. The third well will be installed within the area of 
Excavation EE-05, after the final remedy is selected and the mercury source 
removal is completed. These monitoring wells will be added to the Parcel B 
groundwater monitoring program. 

at least two additional wells to determine the extent of the mercury plume 
will be necessary. In addition, a remedy to address mercury, perhaps by 
excavating additional soil should be proposed. Please include two 
monitoring wells to delineate the extent of mercury in groundwater and 
also include a source removal component in the alternative to reduce the 
concentration of mercury in groundwater. 
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Response 

• The following changes will be made to the TMSRA to include mercury source 
removal as part of the soil remediation alternatives: 

• Section 4.2.3. I, the text of the first paragraph will be revised as follows. " ... (I) 
no action; (2) institutional controls and shoreline revetment; (3)excavation, 
methane and mercury source removal, institutional controls, and shoreline 
revetment; (4) covering portions of the site with soil, concrete, or asphalt, 
methane and mercury source removal, institutional controls, and shoreline 
revetment; (5) excavation, methane and mercury source removal, covers, SYE, 
institutional controls, and shoreline revetment." 

• Table 4-1, the screening comment on Table 4-1 for excavation will be revised as 
follows. "Retained for organic compounds and lead, and.for excavation olsoil 
where concentrations al methane or mercury above cleanup goals have been 
detected- effective ... " 

• Table 4-3, the description of excavation on Table 4-3 will be replaced with the 
following text. "Excavation al contaminants using conventional mechanical 
equipment." The screening comments for excavation on Table 4-3 will also be 
modified as follows. "Retained for organic compounds and lead; retained.for 
areas with methane concentrations in soil gas or mercwy concentrations above 
cleanup goals; effective; easily implemented; fast. Not retained for ubiquitous 
metals such as arsenic, iron, and manganese ... ·· 

• The following text will be added to Section 4.3.2.1 (following the first full 
paragraph on page 4- I 9), under the heading of "Removaf': "likewise. excavation 
is expected to be effective in removing mercury source material present beneath 
former Excavation EE-05. The maximum depth o(mercury source removal will 
be to bedrock (expected at about 15.fcet bgs) or to the maximum depth 
practicable. The horizontal extent of mercury in soil was delineated to the ROD 
cleanup goal.for mercury (the HPAL) during the remedied action. This 
delineation will provide the horizontal extent.for the mercury source removal. 
Excavation at depths significantly below the groundwater level will he difficult 
because of dewatering considerations and may not be.feasible because of the 
immediate proximity of the bay. Cone penetrometer tests or soil borings may be 
required to locate the depth of the bedrock in this area; the remedial design will 
specifj1 the depth of the excavation. The excavation for removal of the mercury 
source will extend to bedrock unless local site conditions (for example. excessive 
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Response 

groundwater infiltration) prevent completion to bedrock. The costs.for the 
removal of mercwy source material are expected to he moderate. This process 
option will he retained.for development and evaluation of remedial altematives .. , 

• Follow-up: Details of the soil sampling will be contained in the remedial design. 
The need for sidewall samples from the deepened Excavation EE-05 will be 
fu1ther discussed when the remedial design is prepared. 

• The text of the third paragraph of Section 5.1 (page 5-1) will be revised as 
follows. "Based on their location and extent (see Section 3.0), organic COCs 
(including the methane source), mercury, and lead in inland areas can be 
excavated ... " 

• The title of Alternative S-3 will be changed to "Excavation, Methane and 
Mercury Source Removal, Disposal, Institutional Controls, and Shoreline 
Revetment." This title will be changed in Sections 5.1.1, 5.2.3, Tables ES-I, 5-2, 
6-1, and 6-2, and in the appendices. Similar changes will be made to the titles of 
Alternatives S-4 and S-5. 

• Text in Section 5.1.1 describing Alternative S-3 on page 5-2 will be modified as 
follows. "Areas where organic compounds (including the methane source), 
mercurv, and lead are COCs will be excavated to remediate these COCs to 
remediation goals." 

• Text in Section 5.1.1 describing Alternative S-4 on page 5-3 will be modified as 
follows. "Alternative S-4 also contains the same methane and mercurv source 
removal components that are described in Alternative S-3 ... " , 

• Text in Section 5.1.1 describing Alternative S-5 on page 5-3 will be modified as 
follows. "Alternative S-5 consists of a combination of soil excavation (included 
methane and mercury source removal) and off-site disposal. .. " 

• Text in Section 5.1.2 describing Alternative GW-2 on page 5-4 will be modified 
as follows. "Additionally, groundwater monitoring will be used to confirm site 
conditions and ensure that, over time, the potential exposure pathways remain 
incomplete. Two groundwater monitoring wells have been installed near well 
IR26MW47A to monitor concentrations of mercury in groundwater. The third 
well will be installed within the area of Excavation EE-05, after the.final remedy 
is selected and the mercury source removal is completed. Alternative GW-2 will 
also provide for continued monitoring ... " 

• 
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• The list in Section 5.2.3 will be revised to add the following bullet. "Soi/from 
the mercurv source area at former Excavation EE-05 would be excavated (1·ee 
Figure 5-6}. The vertical e~tenf of the mercury concentrations that exceed the 
remediation goal will be delineated to identify the mercwy source material 
(horizontal delineation can be esfi111atedfro111 the previous remedial action). The 
cost estimate in this TMSRA assumes that contaminated soil will be excavated 
from within the area of former Excavation EE-05.fiwn JO.feet bgs to a depth of 
J 5feef bgs (the estimated depth of bedrock in the area) over an area of 60feet by 
250 feet (for an estimated volume of about 2.800 cubic yard~). " 

• Text in the last paragraph of Section 5.2.4 on page 5-7 will be modified as 
follows. "Alternative S-4 also contains the same shoreline revetment (see 
discussion in Alternative S-2) and methane and mercwy source removal (see 
discussion in Alternative S-3) components." A similar change will be made to 
the last paragraph of Section 5.2.5 on page 5-8. 

• The fust full paragraph of Section 5.3.2 on page 5-9 will be revised as follows. 
" ... shows the locations of the proposed monitoring wells. Two groundwater 
monitoring wells have been installed near well IR26MW.:/7A fa monitor 
concentrations of mercury in groundwater. The third well will be installed within 
the area of Excavation EE-05, after the.final remedy is selected and the mercury 
source removal is completed. Details of groundwater monitoring ... " 

• A new figure will be added to show the approximate location of the excavation 
for mercury source removal. 

• Section 6.1.3 on page 6-7 will be revised as follows. " ... Alternative S-3 consists 
of (I) excavation and disposal of contaminated soil (including the mcrcurv 
source). (2) excavation and disposal. .. " 

• Section 6.1.3.1 on page 6-7 will be revised as follows. ''Alternative S-3 provides 
protection to human health and the environment because it would remove soil 
contaminated with organic compounds (including excavation of the methane 
source area), lead, and mercury that presents unacceptable risk ... " 
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• Section 6.1.3 .3 on page 6-8 will be revised as follows. "Long-term effectiveness 
and pennanence in areas where organic compounds, lead, and mercury would be 
excavated would be rated as excellent." 

• The first full paragraph of Section 6.1.3.5 on page 6-9 will be revised as follows . 
"Construction efforts for the soil removal involvefi"ve eitly--ffitff areas to be 
excavated ... " 

• Section 6.1.3 .8 on page 6-9 will be revised as follows. " ... long-term exposure to 
organic compounds, lead, and mercwy is reduced through excavation, and the 
shoreline revetment prevents exposure to contaminated sediment." 

• Section 6.1 .4 on page 6-10 will be revised as follows. "Alternative S-4 includes 
(I) covers over entire blocks where there is unacceptable incremental risk, (2) 
excavation and disposal of soil and debris in the methane and mercury source 
areas, (3) institutional controls ... " 

• Section 6.1.4.1 on page 6-10 will be revised as follows. "Similar to Alternative 
S-3, Alternative S-4 provides protection of human health and the environment 
because it would remove soil contaminated with organic compounds in the 
methane source area and mercury in the mercwy source area.'' 

• Section 6.1.4.3 on page 6-10 will be revised as follows. "Similar to Alternative 
S-3, long-term effectiveness and pernianence in addressing the methane and 
mercury source areas is rated as excellent." 

• Section 6.1.5 on page 6-12 will be revised as follows. "Alternative S-5 would 
involve removal of soils with organic compounds, lead, and mercury that pose a 
potential unacceptable risk." 

• Section 6.1.5.1 on page 6-13 will be revised as follows. "Alternative S-5 
provides the best protection to human health and the environment compared with 
other alternatives for soil because soil contaminated with organic compounds 
(including the methane source area), lead, and mercwy that poses potential 
unacceptable risk would be removed ... " 

• Section 6.1.5.3 on page 6-13 will be revised as follows. "Under Alternative S-5, 
soils with organic compounds, lead, and mercury that pose a potential 
unacceptable risk would be removed ... " 
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Response 

• The fourth full paragraph of Section 6.1.5.5 on page 6-14 will be revised as 
follows. "We-we-veic, soil removals would involve_ftve oo-1-y--fol!f areas and a 
moderate volume of soil." 

• Section 6.1.5.8 on page 6-15 will be revised as follows. "Organic compounds are 
removed by excavation and disposal or are treated using SVE. Mercwy is 
removed hy excavation. Long-tern1 protectiveness ... " 

• Section 6.2.3 on page 6-16 will be revised as follows. "Alternative S-3 provides 
long-term effectiveness and permanence for soil that contains organic 
compounds, lead, and mercury that is excavated, but relies on access restrictions 
for other COCs." 

• The second full paragraph of Section 6.3 .2 on page 6- I 9 will be revised as 
follows. " ... adjust the requirements for data collection and analysis, and evaluate 
the need for other response actions. Two groundwater monitoring wells have 
been installed near well IR26MW47 A to monitor concentrations of mercury in 
groundwater. The third well will be installed within the area of Excavation EE-
05, after the.final remedy is selected and the mercury source removal is 
complete." 

• Section 6.3.2.3 on page 6-20 will be revised as follows. "Under Alternative GW-
2, risks posed by exposure to COCs in groundwater are mitigated by preventing 
the exposure pathway to potential human receptors. Natural recovery is 
aru-i-cipated to be slow and may be more effective for VOC-s-thaH--for-me-rct1ry-; 
The material in the aquifer matrix that is believed to be a continuing source of 
mercury in groundwater will be removed as part of the soil remediation 
alternatives. Groundwater monitoring will be used to evaluate the ongoing 
effectiveness of the mercury source removal as well as the groundwater 
treatments undertaken during treatability studies. The adequacy and reliability 
of this alternative depend on (I) the maintenance and enforcement of access 
restrictions (including installation of vapor controls barrier-sin new buildings), 
(2) the reliability of the long-tern1 monitoring program, and (3) the completeness 
of the removal of the mercwy source material from the aquifer. The monitoring 
parameters for natural recovel)' would be established in the monitoring program 
including ... " 



TABLE 1: DRAFT RESPONSES TO COMMENTS FROM THE U.S. ENVIRONMENTAL PROTECTION AGENCY ON THE DRAFT PARCEL 8 TECHNICAL 
MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

(CONTINUED) 

No. Page 

60. 5-8 

Comment 

Section 5.3.2, Alternative GW-2: Long-Term Groundwater Monitoring 
and Institutional Controls, Page 5-8: The TMSRA states that the 
objectives for the groundwater monitoring program include monitoring 
the effects of previous treatability studies; however, the locations of 
previous treatability studies are not shown on a figure. In order to 
demonstrate that the monitoring well network will effectively monitor the 
effects of previous treatability studies, it would be helpful if the locations 
and extents of those studies were shown on Figure 5-6, Proposed 
Monitoring Well Location Map. Furthem10re, there do not appear to be 
any monitoring wells near the individual well which exhibited potential 
risk from chromium VI. Please revise the monitoring well network to 
include a monitoring well or wells near IR I 0MW 12A. 

Both the Navy and EPA have guidance which is applicable to monitored 
natural attenuation (MNA). It would appear, based on the text in this 
section, that the document is refeITing to and proposing MNA. lfso, 
there is specific guidance which must be addressed for this part of the 
remedy and this guidance presents requirements beyond mere monitoring. 
If the Navy is proposing MNA then it must be understood. Please 
reference the appropriate guidance and describe how those parameters, 
beyond monitoring, will be addressed. 
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• Section 6.3 .3 .3 on page 6-23 will be revised as follows. " ... would be reduced 
through in situ treatment. Mercwy source material will be excavated and 
removed from the site as part of the soil remediation alternatives. The adequacy 
and reliability of this alternative also depends on the completeness of the removal 
of the mercury source material and on maintenance and enforcement of the 
access restrictions. The overall rating ... " Please see the response to EPA specific 
comment 63 for changes to the ratings of Alternatives GW-3A and GW-3B. 

• The ratings for each alternative will be updated, as necessary, on Tables ES- I and 
6-2. 

• The executive summary and appendices will be updated with similar text to 
incorporate the three new groundwater monitoring wells and the mercury source 
removal. 

• 

• 

• 

• 

The locations of the ZVI and SVE treatability studies at Building 123 and the 
sequential anaerobic and aerobic bioremediation study at Building 134 will be 
added to Figure 5-7. 

Analysis for chromium VI will be added to wells IR I 0MW32A and 
PA50MW0 I A. Table 5-3 will be revised to add "Cr VI" as an analyte for both 
wells and the rationale will be changed to "Monitor possible migration of IR-1 0A 
VOC plume and IR-I0B chromium VI plume." 

Please refer to the response to EPA speci fie comment 46 for the discussion of 
MNA, natural recove1y, and groundwater monitoring. 

Follow-up: Monitoring well PA50MW0IA has been replaced by well 
IRI0MW81A. 

• 
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No. Page Comment Response 

61. 5-8 Section 5.3.2, Alternative GW-2: Long-Term Groundwater Monitoring • Two new groundwater monitoring wells have been installed, and one proposed 
and Institutional Controls, Page 5-8: It is not clear how this alternative well will be installed near well lR26MW47 A to monitor the concentration and 
will address mercury at IR-26 and reduce the discharge of mercury to the possible migration of mercury. In addition, Alternatives S-3, S-4, and S-5 will be 
Bay, since IR-26 is a shoreline site. For natural recove1y/MNA to be modified to include removal of mercury source material. Also please refer to the 
applied, the source of mercury must be removed, but there is still response to EPA specific comment 59. 
mercury-contaminated soil at IR-26. Further, the mechanism for natural 
recovery when the contaminant of concern (COC) is mercury is unclear. • Mercury is expected to attenuate through sorption to soil constituents, such as 
If there is a precedent for natural recovery of mercury in a near-shore organic (humic) materials. Groundwater monitoring will track this process. 
environment, the paper(s) should be provided to demonstrate that natural Some precedents for selection of groundwater monitoring remedies at sites that 
recovery/MNA of mercury is a viable alternative. Otherwise, this involve mercury as a contaminant can be accessed at the MNA Toolbox website, 
alternative will not be protective of the environment or pass ARARs. operated by DOE (http://www.sandia.gov/eesector/gs/gc/na/mna_hg.html). 
Please provide the appropriate paper(s) that demonstrate(s) natural Among other examples, this website summarizes the use of groundwater 
recove1y/MNA of mercury in groundwater in a nearshore environment or monitoring for mercury and other metals, in conjunction with other remedial 
revise this alternative to include a viable process option for addressing actions such as excavation and capping, at the Wyckoff Company/Eagle Harbor 
mercury in groundwater. Superfund Site in Puget Sound on Bainbridge Island, WA. This is consistent 

with the Navy's proposal for source removal and groundwater monitoring. 

• Also, please refer to the response to DTSC (Lanphar) specific comment 58 for 
more discussion on the groundwater monitoring to evaluate mercury. 

• Follow-up: The clean fill used to backfill the excavation that will deepen 
Excavation EE-05 will act as a sink for mercury dissolved in groundwater based 
on the high sorptive capacity of the clean material. 

62. 5-10 Section 5.3.3, Alternatives GW-3A and GW-3B: In Situ Treatment with • The "Cost and Performance Report, Zero-Valent Iron Injection Treatability 
Reduced Groundwater Monitoring, and Institutional Controls, Page 5-10: Study, Building 123" (ERRG and URS 2004) states "Injection pressures were 
This section refers to a successful injection of ZVI as demonstrated reduced to allow the maximum volume of iron to be injected without fanning 
during the pilot study at Parcel B; however, Table 4-3 indicates that preferential pathways." The comment in Table 4-3 was intended to explain that 
injected ZYI followed preferential pathways and daylighted at the surface the radius of influence is expected to be less than IO feet because lower injection 
because of low-permeability soils during the pilot study. Please revise pressures would be required to minimize the potential for forming preferential 
this section to discuss these implementability issues and how they might pathways to stom1:drains or utility conduits. Therefore, more injection points 
be addressed in this alternative. would be necessary to inject the ZVI. 

• The effectiveness of chemical reduction on Table 4-3 will be changed to: 
"Treatability study, of ZVI injection at Parcel B resulted in substantial mass 
removal (ERRG and URS 2004), and appears to be e.!Jective on vinyl chloride 
based on recent groundwater monitoring results. Radius of influence ar Parcel B 
was approximatelv IO feet or less (ERRG and URS 2004) because lower 
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No. Page Comment Response 
injection pressures were necessa,y 10 minimize preferenlial palhwcrys crnd 
daylighting of 1he ZVI. Proven technology." 

• In monitoring well IR I 0MW6 l A, vinyl chloride has been reduced from a 
maximum of240 µg/L in August 2004 to 39 ~1g/L in May 2006. 

63. 5-10 Section 5.3.3, Alternatives GW-3A and GW-38: In Situ Treatment with • The effectiveness of anaerobic biodegradation of VOCs, including vinyl chloride, 
Reduced Groundwater Monitoring, and Institutional Controls, Page 5-10: is discussed in the response to EPA specific comment 51. 
This section does not discuss the effectiveness of the biodegradation 
substrate or the ZVI treatment on all of the VOCs in groundwater at • Vinyl chloride was not detected during the ZVI treatability study at Building 123, 
Parcel 8. It is not clear if the proposed biodegradation substrate will be but concentrations of TCE decreased 3 5 percent. The ZVI treatability study at 
effective in reducing vinyl chloride concentrations, for example. Please Building 272, Parcel C, recorded a decrease in TCE of98.3 percent and a 
revise this section to discuss the effectiveness of the proposed substrates decrease of chloroform of 93.9 percent (ITS! 2005). However, concentrations of 
on each of the COCs in groundwater at Parcel 8. vinyl chloride increased in one well, but decreased in two other wells and was not 

detected in three wells. Vinyl chloride concentrations at well lR10MW61A have 
been reduced from a maximum of240 µg/L in August 2004 to 39 µg/L in May 
2006. 

• The analysis of Alternatives GW-3A and GW-38 in Section 6.3.3.3 on page 6-23 
will be revised as follows. "The factors evaluated ... and the adequacy and 
reliability of controls. Treatability studies at HPS (ERRC and URS 2004, ITS/ 
2005) have de111onstra1ed that in-situ bioremediution ejfective(y reduces !he 
concentration of VOCs in ground1vater; ZV! is effective on vinyl chloride based 
on the results of groundwater monitoring at IR-10. Under Alternatives GW-3A 
and G W-3 8, short-term risks ... and enforcement of the access restrictions. The 
overall rating.for Alternative CW-3Afor long-term effectiveness and permanence 
is excellent, the overall rating for Alternative C W-3 B is very good" The rating 
for GW-38 will be changed on Table 6-2 and ES-I will be changed to "very 
good." The discussion on effectiveness ofZVI on Table 4-3 will be changed as 
shown in the response to EPA specific comment 62. Also, please refer to the 
response to EPA specific comment 59 for revisions to Section 6.3.3.3. 

64. --- Figure 5-6, Progosed Monitoring Well Location Mag: This figure shows • The current VOC plume (shown on Figure 4-2) will be shown on Figure 5-7 . 
the area of highest VOC concentration and the extent ofthe "risk plume', The figure will also indicate the location ofwell lR26MW47A and the two newly 
but the extent of the existing VOC plume is not shown. In addition, the installed wells (IR26MW49A and IR26MW50A). 
mercury plume in IR-26 is not shown. In order to demonstrate that the 
monitoring well network will be able to monitor changes in the extent of 
the plumes, please revise this figure to show the well locations with 
respect to the plume limits. 
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TABLE • = RANKING OF REMEDIAL ALTERNATIVES FOR sO1LAND A uNDWATER 
Parcel B Technical Memorandum in Support of a Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California 

Not Protective Not 0 0 • • 0 0 Alternative S-1: No Action Applicable 

Alternative S-2: Institutional Controls and Shoreline Revetment Protective 
MeetsARARs () 0 () • 5.0 () 

Alternative S-3: Excavation, Methane and Mercury Source Removal, Protective () 0 () • 7.5 () Disposal, Institutional Controls, and Shoreline Revetment MeetsARARa 

Alternative S-4: Covers, Methane and Mercury Source Removal, Protective • 0 • • 8.8 • Disposal, Institutional Controls, and Shoreline Revetment MeetsARARs 

Alternative S-5: Excavation, Methane and Mercury Source Removal, Protective • • • • 9.3 • Disposal, Covers, SVE, Institutional Controls, and Shoreline Revetment MeetsARARs 

Original ROD: Excavation, Disposal, and Institutional Controls Not Protective Does Not 0 0 0 0 >100 0 MeetARARs 

GROUNDWATER ALTERNATIVES 

Not 0 0 • • 0 0 Alternative GW-1: No Action Not Protective Applicable 

Alternative GW-2: Long-Term Monitoring of Groundwater and Protective MeetsARARs () 0 • • 1.6 () Institutional Controls 

Alternative GW-3A: In Situ Groundwater Treatment with Biological • • • • 2.0 • Substrate Injection, Reduced Groundwater Monitoring, and Protective MeetsARARs 
Institutional Controls 

Alternative GW-38: In Situ Treatment with ZVI Injection, Reduced • • • • • Groundwater Monitoring, and Institutional Controls Protective MeetsARARs 2.3 

Original ROD: Line Storm Drains, Remove Steam and Fuel Lines, 0 0 • • >10 0 Institutional Controls, and Groundwater Monitoring Not Protective MeetsARARs 

Notes: 

a 
ARAR 
SVE 
ZVI 

Overall protection of human health and the environment and compliance with ARARs are threshold criteria and alternatives are judged as either meeting or not meeting the criteria . 
Applicable or relevant and appropriate requirement 
Soil vapor extraction 
Zero-valent iron 
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ATTACHMENT 2 

Replacement text discussing institutional controls for Section 4.3.2.1 of draft TMSRA, starting 
on page 4-15. 

Institutional Controls in General 

Institutional controls are legal and administrative mechanisms used to implement land use and 
access restrictions that are used to limit the exposure of future landowner(s) and/or user(s) of the 
property to hazardous substances present on the property, to maintain the integrity of the 
remedial action until remediation is complete and remediation goals have been achieved, and to 
assure containment of hazardous substances remaining on the property in vapors, soils or 
contaminated groundwater after remedial actions have been taken. Institutional controls may 
remain on a property even after remediation goals have been met in cases where those goals were 
selected at levels that accounted for the application of institutional controls. Institutional 
controls would likely remain in place unless the remedial action taken would allow for 
unrestricted use of the property. Monitoring and inspections are conducted to assure that the 
land use restrictions are being followed. 

Legal mechanisms include proprietary controls such as restrictive covenants, negative easements, 
equitable servitudes, and deed notices. Administrative mechanisms include notices, adopted 
local land use plans and ordinances, construction permitting, or other existing land use 
management systems that may be used to ensure compliance with use restrictions. 

The Navy has determined that it will rely upon proprietary controls in the form of environmental 
restrictive covenants as provided in the "Memorandum of Agreement Between the United States 
Department of the Navy and the California Department of Toxic Substances Control" and 
attached covenant models (Navy and DTSC 2000) (hereinafter referred to as "Navy/DTSC 
MOA''). Appendix G contains the Navy/DTSC MOA. 

More specifically, land use restrictions will be incorporated into and implemented through two 
separate legal instruments as provided in the Navy/DTSC MOA: 

1. Restrictive covenants included in one or more Quitclaim Deeds from the Navy to the 
property recipient. 

2. Restrictive covenants included in one or more "Covenant to Restrict Use of Property" 
entered into by the Navy and DTSC as provided in the Navy/DTSC MOA and 
consistent with the substantive provisions of Cal. Code Regs. tit. 22 § 67391.1. 

The "Covenant(s) to Restrict Use of Property" will incorporate the land use restrictions into 
environmental restrictive covenants that run with the land and that are enforceable by DTSC 
against future transferees. The Quitclaim Deed(s) will include the identical land use restrictions 
in environmental restrictive covenants that run with the land and that will be enforceable by the 
Navy against future transferees. 
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The "Covenant(s) to Restrict Use of Property" and Deed(s) shall provide that a Parcel B Risk • 
Management Plan ("Parcel B RMP") shall be prepared by the City of San Francisco and 
approved by the Navy and FF A Signatories. The Parcel B RMP shall be discussed in the Parcel 
B ROD amendment and shall be attached to and incorporated by reference into the Covenant(s) 
to Restrict Use of Property and Deed(s) as an enforceable part thereof. It shall specify soil and 
groundwater management procedures for compliance with the remedy selected in the Parcel B 
ROD amendment. The Parcel B RMP shall identify the roles of local, state, and federal 
government in administering the Parcel B RMP and shall include, but not be limited to, 
procedures for any necessary sampling and analysis requirements, worker health and safety 
requirements, and any necessary site-specific construction and/or use approvals that may be 
required. 

Land use restrictions will be applied to the property and included in findings of suitability to 
transfer, findings of suitability for early transfer, "Covenant(s) to Restrict Use of Property" 
between the Navy and DTSC; and any Quitclaim Deed(s) conveying real property containing 
Parcel B at HPS. 

Access 

The Navy and FF A Signatories and their authorized agents, employees, contractors and 
subcontractors shall have the right to enter upon HPS Parcel B to conduct investigations, tests, or 
surveys; inspect field activities; or construct, operate, and maintain any response or remedial 
action as required or necessary under the cleanup program, including but not limited to • 
monitoring wells, pumping wells, treatment facilities, and cap/containment systems. 

Implementation 

The Navy shall address institutional control implementation and maintenance actions including 
periodic inspections and reporting requirements in the preliminary and final remedial design 
(RD) reports to be developed and submitted to the FF A Signatories for review pursuant to the 
FF A (see "Navy Principles and Procedures for Specifying, Monitoring and Enforcement of Land 
Use Controls and Other Post-ROD Actions" attached to January 16, 2004 DoD memorandum 
titled "Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) 
Record of Decision (ROD) and Post-ROD Policy"). The preliminary and final RD reports are 
primary documents as provided in Section 7 .3 of the FF A. 

The process options related to institutional controls will be retained for development and 
included in the detailed evaluation of remedial alternatives. 

Land Use Restrictions: 

The following sections describe the institutional control objectives to be achieved through land 
use and activity restrictions for Parcel B in order to ensure that any necessary measures to protect 
human health and the environment and the integrity of the remedy have been undertaken. 
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Restricted Land Uses 

The following restricted land uses for property throughout Parcel B at HPS must be reviewed 
and approved by the FFA Signatories in accordance with the "Covenant(s) to Restrict Use of the 
Property," Quitclaim Deed(s), and Parcel B RMP prior to use of the property for any of the 
restricted uses: 

a. A residence, including any mobile home or factory built housing, constructed or 
installed for use as residential human habitation, 

b. A hospital for humans, 

c. A school for persons under 21 years of age, 

d. A day care facility for children, or 

e. Any permanently occupied human habitation other than those used for commercial or 
industrial purposes. 

Restricted Activities 

The following restricted activities throughout HPS Parcel B must be conducted in accordance 
with the "Covenant(s) to Restrict Use of Property", Quitclaim Deed(s), and the Parcel B RMP, 
which will be reviewed and approved by the FF A Signatories: 

a. "Land disturbing activity" which includes but is not limited to: (1) excavation of soil, 
(2) construction of roads, utilities, facilities, structures, and appurtenances of any 
kind, (3) demolition or removal of "hardscape" (for example, concrete roadways, 
parking lots, foundations, and sidewalks) existing at the time of the ROD amendment 
issuance, and ( 4) any other activity that involves movement of soil to the surface from 
below the surface of the land or causes the preferential movement of known 
contaminated groundwater. Any subsurface intrusive activities that might result in, or 
facilitate, the movement of contaminated groundwater. 

b. Alteration, disturbance, or removal of any component of a response or cleanup action 
(including but not limited to pump-and-treat facilities, revetment walls and shoreline 
protection, and soil cap/containment systems); groundwater extraction, injection, and 
monitoring wells and associated piping and equipment; or associated utilities. 

c. Extraction of groundwater and installation of new groundwater wells. 

d. Removal of or damage to security features (for example, locks on monitoring wells, 
survey monuments, fencing, signs, or monitoring equipment and associated pipelines 
and appurtenances) . 

Prohibited Activities 

Attachment 2, RTC for draft TMSRA 3 TC.B011.12377 



The following activities are prohibited throughout HPS Parcel B: 

a. Growing vegetables or fruits in native soil for human consumption. 

b. Use of groundwater. 

Additional Land Use Restrictions Relating to VOC Vapors at Specific Locations 
within Parcel B. 

The restricted land uses set forth above must be approved by the FF A Signatories in accordance 
with the "Covenant to Restrict Use of the Property," Quitclaim Deed, and Parcel B RMP prior to 
such use of the property within the area requiring institutional controls (ARIC) for VOC vapors 
in order to ensure that the risks of potential exposures to VOC vapors are reduced to acceptable 
levels that are adequately protective of human health. Initially, the ARIC will include all of 
Parcel B. This can be achieved through engineering controls or other design alternatives which 
meet the specifications set forth in the ROD amendment, RD reports, LUC RD report, and Parcel 
B RMP. The Parcel B RMP shall provide for adequate soil, vapor, and groundwater sampling 
and analysis for VOCs. The ARIC may be modified by the FF A Signatories as the soil 
contamination areas and groundwater contaminant plumes that are producing unacceptable vapor 
inhalation risks are reduced over time. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION IX 

Keith Forman 
BEC, Hunters Point Shipyard 
Department of the Navy, BRAC 
Program Management Office West 
1455 Frazee Road, Suite 900 
San Diego, CA 92108-4310 

75 Hawthorne Street 
San Francisco, CA 94105 

January 12, 2007 

RE: Draft Response to Agency Comments on the Draft Parcel B Technical 
Memorandum in Support of a Record of Decision Amendment, Hunters Point 
Shipyard, San Francisco, California, December 2006 

Dear Keith: 

As discussed at our meeting of January 9, 2007, EPA has reviewed the Navy's draft 
"Response to Agency Comments on the Draft Parcel B Technical Memorandum in Support ofa 
Record of Decision Amendment, Hunters Point Shipyard, San Francisco, California, " dated 
December 2006. 

Major issues were discussed on January 9. A more detailed review of the Navy's draft 
responses is attached. 

Please contact me at 415-972-3024 if you have any questions. 

cc: (see Distribution List) 

Attachment 

Sincerely, 

Michael Work 
Remedial Project Manager 
Superfund Division (SFD-8-3) 



Distribution List HPS 

Pat Brooks 
Lead RPM (Hunters Point Shipyard) 
Department of the Navy 
Base Realignment and Closure 
Program Management Office West 
1455 Frazee Road, Suite 900 
San Diego, CA 92108-4310 

Tom Lanphar 
Office of Military Facilities 
Department of Toxics Substances Control 
700 Heinz A venue, Suite 200 
Berkeley, CA 94710-2721 

James Ponton 
California Regional Water Quality Control Board 
SF Bay Region 
1515 Clay Street, Suite 1400 
Oakland, CA 94612 

Keith Tisdell 
HPS RAB Co-Chair 
3801 Third Street 
Suite I 042 
San Francisco, CA 94124 

Amy Brownell 
City and County of San Francisco 
Department of Public Health 
1390 Market Street, Suite 210 
San Francisco, Ca 94102 

Karla Brasaemle 
TechLaw Inc. 
Suite 1010 
90 New Montgomery Street 

San Francisco, CA 94105 
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EPA Comments on the 
Navy Response to Agency Comments on the Draft Parcel B Technical Memorandum in 

Support of a Record of Decision Amendment, Hunters Point Shipyard, 
San Francisco, California, December 2006 

Comments are organized by issues identified in the January 9, 2007 meeting; some of these 
comments may include minor issues not discussed during the meeting. Comments on the Navy's 
Attachment 1 have been numbered sequentially throughout. 

Issue 1: Supporting the need for a ROD Amendment 

Response to EPA General Comment 1: The explanations in the response and in Attachment 1 
do not clearly explain why a Record of Decision (ROD) amendment is needed. It appears that 
most of the pieces are included in Attachment 1, but they are scattered throughout the text rather 
than compiled in one subsection. The text should be expanded to include some additional 
information to provide support for the need for a ROD amendment. For example, the response 
does not acknowledge that the extent of contaminated soil could not be found at IR-07 even 
though numerous step-outs were excavated. Similarly, the percentage by which the actual 
remedial action (excavation) costs exceeded the costs estimated in the ROD was not stated. In 
addition, neither the response nor the text acknowledges the finding that trichloroethene was 
found at concentrations more than an order of magnitude greater than concentrations detected 
prior to the ROD, which indicates the need for a ROD amendment. Please include this 
additional material in the Technical Memorandum to Support a ROD Amendment (TMSRA). In 
addition, please see the comments provided below on Attachment 1. 

Comments on New Material in Attachment I related to Issue I 

1. Attachment 1, Executive Summary Update, Page 2 and Section 1.2.2, Groundwater, 
Page 7: The last paragraph on page 2 and the first paragraph on page 7 appear to indicate 
that hexavalent chromium first was detected during the 6 years of Remedial Action 
Monitoring Plan (RAMP) monitoring, but hexavalent chromium was known to be present 
in IR10MW12A prior to the issuance of the ROD. Please revise the text of this 
paragraph to clarify that hexavalent chromium was detected in groundwater prior to 
RAMP groundwater monitoring. 

2. Attachment 1, Section 1.1, Parcel B CERCLA Process: The text does not specifically 
summarize why it was concluded in the five year review that the remedy should be 
modified. Please revise the text to include this information. 

3. Attachment 1, Section 1.2.2, Groundwater, Page 7: The proposed text revision does 
not explain that the VOC plume also is considered to have greater risk because higher 
concentrations of trichloroethene (TCE) and other chemical constituents were detected 
after the ROD was signed (i.e., during preparation for the ZVI treatability study). 
Further, given these higher concentration of VOCs, it is unclear whether the current 
remedy would comply with Applicable or Relevant and Appropriate Requirements 



(ARARs) for vapor inhalation. Please revise the proposed text to include this 
infonnation. 

4. Section 6.3.4, Individual Analysis of Original ROD Groundwater Remediation 
Alternative: It is unclear why the text in this section does not reflect the discovery prior 
to implementation of the zero valent iron (ZVI) treatability study at IR-10 that 
groundwater contamination was more extensive and present at higher concentrations than 
previously detennined. Please revise the proposed text to include this information. 

Issue 2: Mercury in Groundwater at IR-26 and the recent detection in IR26MW49A: 

Response to EPA Specific Comments 13 and 64: The response to Specific Comment 13 states 
that the detection of mercury in a single well does not define a plume, but the recent detection of 
mercury at the trigger level (0.6 micrograms per liter [ug/L]) in new shoreline well IR26MW49A 
and above the trigger level in IR26MW47 A indicates that there maY be a mercury plume during 
Quarter 27. In addition, mercury has occasionally been detected at low concentrations in IR-26 
wells IR26MW46A and IR26MW48A. Although the Navy indicated that mercury is not 
considered to constitute a plume at IR-26 during the January 9 meeting, we continue to disagree. 
Therefore, the TMSRA should identify the potential that there is a mercury groundwater plume 
at IR-26. 

• 

Response to EPA Specific Comment 61: The response does not address the comment since the 
Navy has not demonstrated that the soil and groundwater conditions necessary for adequate • 
adsorption of mercury exist at IR-26. Furthermore, groundwater results for mercury in new IR-
26 monitoring well IR26MW49A, where mercury was recently detected at 0.6 ug/L, indicate that 
these conditions do not appear to exist. In addition, based on Parcel F bathymetric information, 
the bottom drops off rapidly to the north and east ofIR26MW49A; as a result, it appears that 
groundwater discharges directly through the shoreline rip-rap to the Bay. The TMSRA also 
concludes that mercury in groundwater poses an ongoing risk to ecological receptors. 
Therefore, action to reduce the concentration of mercury in groundwater and the mass of 
mercury being discharged to the Bay is necessary, since monitoring is not a remedy and is not 
protective of ecological receptors and the Bay. From various responses to Regulatory Agency 
Comments, it appears that source control by excavation and monitored natural attenuation will be 
proposed as components of groundwater remedies to address mercury in groundwater at IR-26. 
Analytical results for total organic carbon (TOC) and humic acids in groundwater to support 
natural attenuation are needed before the TMSRA is finalized. As suggested by the Regional 
Water Quality Control Board at the January 9 meeting, amending soil and/or groundwater should 
be considered for inclusion in the groundwater alternatives, as long as this will not result in 
production of more toxic forms of mercury. Please provide analytical results for TOC and humic 
acids to support the interpretation that mercury in groundwater at IR-26 will attenuate through 
sorption to soil and to support alternatives that involve natural attenuation. If possible, these 
analyses should be included in the next round of groundwater sampling at IR-26 and the results 
should be provided in the next version of the TM SRA or as an addendum during the review 
period so that new alternatives addressing mercury can be evaluated. Please also propose at least 
two alternatives to minimize or eliminate the discharge of mercury to the Bay; these alternatives • 
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should include both the source removal proposed in other responses and other process options to 
reduce the concentration of mercury in groundwater to reduce the risk to ecological receptors 
from the discharge of mercury to the Bay. 

Response to EPA Specific Comment 71: The recent detection of mercury in new shoreline 
monitoring well IR26MW49A indicates that mercury-contaminated groundwater at 
concentrations that exceed the National Ambient Water Quality Criterion for mercury is likely 
being discharged to the Bay. The TMSRA also concludes that mercury in groundwater poses an 
ongoing risk to ecological receptors. Therefore, it appears that Alternative GW-2 is not 
protective. Please revise the TMSRA to state that GW-2 will not be protective and propose at 
least two alternatives to address mercury in groundwater. 

Issue 3: Metals and HPALs: 

Response to EPA General Comment 5: The response indicates that "by definition a portion of 
the naturally occurring data set will be above the HPALs [Hunters Point Ambient Levels]," but 
we disagree. We do agree that there is no discrete dividing line between naturally occurring and 
anthropogenic contributions to metals in soil, but since the HP A Ls appendices in the original 
Remedial Investigation Reports indicate that only data collected at depths less than 5 feet below 
ground surface and data from sites IR-I, IR-2, IR-3, and IR-9 was excluded from the data set, the 
HP ALs do include data from areas subsequently determined to be contaminated with metals, 
including IR-7, IR-I 0, IR-18, and IR-26 in Parcel B. Although outliers were excluded when 
HPALs were calculated, the inclusion of data from all IR sites other than IR-I, IR-2, IR-3, and 
IR-9 suggests that the data set includes anthropogenic metals. This is one reason why the 
HP ALs were defined as ambient levels, not background, which would represent soil that has not 
been impacted by humankind. Some historical activities, like sandblasting, likely resulted in 
windborne dissemination of metals associated with sandblasting over much of Hunters Point, 
including, but not limited to arsenic, cadmium, copper, lead, mercury, zinc and metals used in 
ship hulls (e.g., iron, nickel, vanadium, etc.). Spent sandblast materials were also used as fill. 
Since metals added as antifouling agents were designed to dissolve from paint and hot plastic 
materials applied to ship hulls to minimize fouling, it is likely that soil beneath areas where spent 
sandblast materials were used as fill was impacted by metals. The HP ALs include samples 
collected from these areas so the HP ALs represent naturally occurring and anthropogenic metals. 
Therefore, metals concentrations above the HP ALs should not be described as naturally 
occurring unless it is known that the particular metal was not used at Hunters Point in any 
materials or operations. Please distinguish between metals that were used at Hunters Point and 
those that are naturally occurring in the text of the TMSRA. 

Similarly, the response indicates that Franciscan complex chert contains arsenic, iron and 
manganese, and that serpentinite contains nickel, it is unclear why the proposed additional text 
(for Section 2.3.1) indicates that "the widespread distribution of metals remaining in soil is 
consistent with the concentrations present in native rock." This has not been demonstrated for all 
metals and the quoted statement should be removed. Further, since arsenic was used as an 
antifouling additive and iron, nickel, and manganese are found in steel, it is unlikely that all of 
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the metals in soil are associated with the use of native rock as fill. Please delete the quoted 
statement from the proposed text revision. 

A definition for and list of ubiquitous metals are needed in the TM SRA, since the responses and 
text refer to 7 metals, but the response to DTSC Specific Comment 6 lists 20 "ubiquitous" 
metals. In addition, in some places, including the response to DTSC Specific Comment 2, it 
appears that "ubiquitous" is used as a synonym for "naturally occurring," but the list of 20 
"ubiquitous" metals includes several that should not be considered naturally occurring because 
they were known to have been used at Hunters Point. Finally, it is not clear that metals that were 
not detected above the HPALs or that were rarely detected above the HPALs should be 
considered "ubiquitous." Please define "ubiquitous" and list the specific metals that are 
considered ubiquitous. If "ubiquitous" is synonymous with "naturally occurring, and this list 
includes any of the metals used in anti fouling paints, in industrial operations, or in materials used 
on ships (e.g., plating operations, ship hulls, etc), please also explain why it is appropriate to 
consider anthropogenic metals ubiquitous. 

The text addition for the response to this comment that was requested at the January 9, 2007 
meeting will be submitted under separate cover after it has been reviewed by all of the 
Regulatory Agencies. 

Response to EPA Specific Comment 35: The response is unclear because it states that that no 
historical uses of mercury were identified related to activities at Block 16. Mercury was 

• 

historically used in antifouling paints (Marine Fouling and Its Prevention, United States Naval • 
Institute, 1952); therefore, releases of mercury may have occurred from sandblasting, painting, or 
storage of antifouling paint in the shipwright's shop. Furthermore, mercury may have been 
released from switches, gauges, or instruments. Please include storage and sandblasting of 
anti fouling paint; and repair or replacement of switches, gauges, or instruments as possible 
activities which may have contributed to mercury contamination in soil at IR-26. 

Although the response indicates that reports documenting excavation activities were reviewed, it 
is unclear if the original field notes from the original exploratory excavation (EE-05) were 
reviewed or if it is possible to interview personnel who supervised excavation at the original EE-
05. Since the field notes included in the 1997 Completion Report, Exploratory Excavations only 
summarize activities that took place each day and do not specifically include logs of the 
excavations, it is possible that additional information was recorded by field personnel 
supervising excavation at EE-05. If possible, this information should be reviewed before it is 
concluded that free mercury was not observed during the original EE-05 excavation. 

In addition, a written record of the presence of "free mercury" has been found in the Parcel B 
groundwater reports, which report that free mercury was found during the original EE-05 
excavation at IR-26. Please update the response to include this information. 

Response to EPA Specific Comment 38: The response partially addresses the comment; see 
EPA's Comment to the Navy's Response to EPA Specific Comment #35 (Issue 3) for possible 
uses of mercury at IR-26. 
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Comments on New Material in Attachment 1 related to issue 3 

5. Attachment l, Section 1.2.l, Soil, Page 4 and Section 6.5.l, Soil, Page 18: The text 
refers to seven metals but only specifies manganese and arsenic. Please list the other five 
metals in the text. 

In addition, since historic Navy documents like Marine Fouling and Its Prevention, 
United States Naval Institute, 1952, indicate that arsenic was used as an antifouling 
additive to marine paint, and arsenic was also used as a pesticide/rodenticide, it is not 
appropriate to attribute all of the arsenic detected at Hunters Point to naturally occurring 
arsenic. Copper, mercury, and zinc were also used as antifouling additives to marine 
paint, so their presence should also be attributed to shipyard operations. Please revise the 
text to acknowledge the use of arsenic in anti-fouling paints, its potential presence 
associated with spent sand blast abrasives, and its possible use as a pesticide/rodenticide. 
In addition, please discuss the use of copper, mercury, and zinc as antifouling additives. 

Issue 4: Asbestos in IR-26 soil and the need to vegetate/cover bare dirt: 

Response to EPA Specific Comment 56: Given the presence of asbestos in soil from IR-26 
found during the SD/SS TCRA, ensuring that areas with bare soil are revegetated is necessary to 
reduce potential exposure to wind-blown dust that may contain asbestos. Please revise 
Alternatives S-2 and S-3 to include vegetating areas with bare soil. 

Issue 5: Ranking of Alternatives: 

Response to EPA Specific Comment 59 (ranking of alternatives): Since the text in the bullets 
indicates that it may be difficult to excavate below the groundwater table, it is unclear if the 
rankings for Implementability of Alternatives S-2 through S-5 should be updated to reflect this 
expected technical difficulty. For example, the response indicates that "[excavation of mercury 
source material] at depths significantly below the groundwater table would be difficult because 
of dewatering considerations and may not be feasible because of the immediate proximity of the 
Bay." Implementability of these alternatives (rated as very good) was unchanged. Please 
include a discussion of the expected difficulties for excavation below the water table in Sections 
6.1.2.6, 6.1.3.6, 6.1.4.6 and 6.1.5.6, and if appropriate, reduce the Implementability rating of 
these alternatives from very good to good. 

Further, it appears that the protectiveness and short-term effectiveness rating of Alternatives 
GW-2, GW-3A and GW-3B should be downgraded. The detection of mercury at the trigger 
level (0.6 ug/L) in new shoreline monitoring well IR26MW49A indicates that mercury is likely 
being discharged in groundwater to San Francisco Bay. Hence, it appears unlikely that the 
current mass of mercury in groundwater will attenuate; it is likely that mercury will continue to 
be discharged to the Bay at concentration greater than the National Ambient Water Quality 
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Criterion (NA WQC). Please revise Sections 6.3.2.5 and 6.3.3.5 to indicate that the current mass • 
of mercury in groundwater does not appear to be attenuating before groundwater is discharged to 
the Bay. Please also reduce the short-term effectiveness rating for Alternatives GW-2, -3A and -
3B from very good to good, and adjust the overall ratings accordingly or revise these alternatives 
to include process options to address both the source of mercury and to minimize discharge of 
mercury to the Bay. 

Response to EPA Specific Comments 51, 63, and 73: Vinyl chloride continues to be produced 
at IR-IO at concentrations ranging up to 81 ug/L. Samples collected from some wells that did 
not previously have vinyl chloride or that did not have this constituent for several years prior to 
the ZVI treatability study, like IRI 0MWl 3A 1 and IR 1 0MW33A, now have vinyl chloride at 
concentrations ranging up to 2.7 ug/L. In addition, vinyl chloride is still being produced in the 
vicinity of the anaerobic/aerobic treatability study area in RU-C5, which is adjacent to Parcel B. 
For example, vinyl chloride was detected in study wells at the end of the treatability study (e.g., 
IR25MW53A, IR25MW54A, and recently has been detected at concentrations ranging from 1.8 
to 4.7 ug/L in IR25MW52A, which is on the edge of the treatability study area. Therefore, it 
appears that vinyl chloride would likely be produced in the short-tenn time-frame under either 
Alternatives GW-3A or GW-3B. Since Alternative 3A does not include an aerobic degradation 
phase and vinyl chloride degrades more easily under aerobic conditions than under anaerobic 
conditions, it is possible that more vinyl chloride would be produced under GW-3A than under 
GW-3B. Therefore, the short-term effectiveness rankings for both alternatives should reflect the 
toxicity of vinyl chloride. Please revise the short-term effectiveness rankings for both 
alternatives and revise the text of the TM SRA to state that vinyl chloride may be produced as an • 
intermediate product. 

Response to EPA Specific Comment 63: The response appears to address the comment; 
however, it is not clear why the long-term effectiveness and performance rating for Alternative 
GW-3B was reduced from excellent to very good. The Navy has maintained that ZVI is an 
effective treatment on all of the volatile organic compounds (VOCs) in groundwater at Parcel B; 
therefore, it is not clear why Alternative GW-3A should be ranked higher than Alternative GW-
3B for long-term effectiveness and performance. Please explain this change or restore the 
original ranking. 

Response to EPA Specific Comment 71 (repeated from Issue 2): : The recent detection of 
mercury in new shoreline monitoring well IR26MW49A indicates that mercury-contaminated 
groundwater at concentrations that exceed the National Ambient Water Quality Criterion for 
mercury is likely being discharged to the Bay. The TMSRA also concludes that mercury in 
groundwater poses an ongoing risk to ecological receptors. Therefore, it appears that Alternative 
GW-2 is not protective. Please revise the TMSRA to state that GW-2 will not be protective and 
propose at least two alternatives to address mercury in groundwater. 

Comments on New Material in Attachment 1 related to Issue 5 

6. Attachment 1, Section 1.2.1, Soil, Page 6 and Section 6.1.6.5, Short-Term 
Effectiveness, Original ROD Soil Alternative: It is not clear why implementation over 
a period of 31 months is considered "poor" for short-term effectiveness, when excavation 
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is not being done at present for the current remedy. It is unclear if the 31 month period 
includes the time when excavation was stopped to allow preparation of the Explanation 
of Significant Differences (ESD). Please revise the text to explain why the current 
remedy is ranked poor for short-term effectiveness. In addition, please clarify if 
excavation was stopped while the ESD was prepared and approved. 

Table 6-2, Ranking of Remedial Alternatives for Soil and Groundwater: The 
difference between the alternatives is not adequately represented. For example, 
Alternatives S-2 and S-3 were scored the same except for cost, but the overall rating is 
still the same. The addition of excavation and methane and mercury source removal to S-
3 should mean that S-3 is considered more protective and more effective than S-2, which 
only includes institutional controls and shoreline revetment. This should be reflected in 
the ranking. 

For groundwater, it is unclear why Alternative GW-3B, which involves ZVI injection is 
considered less effective than GW-3A, which involves biological substrate injection. 
Both options appear to produce vinyl chloride. This needs to be clarified. 

In addition, the overall rating for Alternative S-2 is not consistent between Section 6.2.8 
of Attachment 1 and Table 6-2 of Attachment 1. Please resolve these discrepancies. 

Costing: 

Response to Appendix D Comment 1: It is unclear why the response indicates that costs 
leading to transfer like the Finding of Suitability to Transfer (FOST) should be included in the 
TMSRA. The only costs that should be included in a Feasibility Study, Proposed Plan, or ROD 
are those that will be incurred for remedial design, remedial action, operations and maintenance, 
etc. Basically, these costs are those associated with the remedy. Please see EPA Guidance 
document, A Guide to Developing and Documenting Cost Estimates During the Feasibility 
Study, EPA 540-R-00-002, July 2000. A FOST is not considered part of the remedy, so costs for 
a FOST should not be included in the TMSRA. In addition, those costs do not change from 
remedy to remedy, so removal of the FOST costs will not change how the alternatives are 
evaluated. Please revise the TMSRA to delete all costs for the FOST. (We note that this may 
conflict with a portion of the response to City and Count of San Francisco Comment 39). 

Comments on Issues not discussed at the January 9 meeting: 

Response to EPA Specific Comment 4: The response partially addresses the comment and the 
inclusion of 2006 data is appreciated; however, it is not sufficient only to discuss the most recent 
data. The maximum concentration detected after December 2004 should also be discussed to 
update the discussion of the maximum concentrations used in Human Health Risk Assessment 
(HHRA). For example, hexavalent chromium (Cr+6

) was reported at 680 ug/L at IRI0MW12A 
in December 2005; according to Page 1151 of Table A8 of the TMSRA, the highest 
concentration ofCr+6 at IRI0MWl2A used for the HHRA is 550 ug/L, reported in March 2004. 
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This is important because the most recent concentration of Cr+6 is 487 ug/1, which is less than the • 
concentration used in the HHRA. Please revise the text of the TM SRA to also include the 
maximum concentration detected since December 2004 (i.e., since the cutoff date for data 
inclusion in the HHRA). 

Response to EPA Specific Comment 6: The response partially addresses the comment; 
however, the interpretation that the full extent of the A-Aquifer in the area around well 
lRI 0MWI 2A was characterized during the Cr+6 Investigation is not supported by the depiction 
ofhydrogeologic units on Figure 2-4 of the TMSRA. According Cross-section B-B' of Figure 2-
4, the A-Aquifer extends about 30 feet below ground surface (ft bgs) in the vicinity of 
IR! 0MWI 2A; therefore, it appears that the shallow portion of the A-Aquifer was characterized 
during the Ct6 Investigation. Furthennore, Ct6 was recently reported at 0.35 ug/L in 
downgradient well PA50MW0IA, which may indicate that that the extent ofCr+6 was not 
adequately characterized during the Cr+6 Investigation. 

In addition, the proposed revision to Section 2.1.3.2 indicates that clay was encountered beneath 
the A-Aquifer in the borings of the Ct6 Investigation; however, the total depth of these borings 
(i.e., from 12-15 ft bgs) are above the bottom of the A-Aquifer. Please revise the proposed text 
revision to indicate that the A-Aquifer was characterized to 15 feet bgs in the vicinity of 
IR 10MW12A, and delete the statement that clay was encountered below the A-Aquifer in the 
borings of the Cr+6 Investigation. 

Response to EPA Specific Comment 15: The response does not adequately address the 
comment since releases of Cr+6 from the storm drain or sanitary sewer (SD/SS) lines were not • 
included as potential Cr+& sources. Monitoring well IR 1 0MWl 2A is located near a sanitary 
sewer line and industrial wastes are known to have been discharged to the SD/SS lines, 
according to the Parcel B Remedial Investigation (RI) Report. If the SD/SS lines were the 
source, it is possible that the SD/SS time-critical removal action (TCRA) will remove all or part 
of the source area. Please revise Section 2.3.2 to indicate that possible sources of Cr+6 also 
include releases from leaking sewer lines. 

Response to EPA Specific Comment 29: The response partially addresses the comment, but 
possible contamination associated with the former machine shop and torpedo maintenance at 
Building 113 was not identified. Please identify the former machine shop as a possible source of 
contamination. 

Response to EPA Specific Comment 31: The response does not adequately address the 
comment because the highest Cr+6 concentration detected, 680 ug/L, will not be included in the 
text. Since this concentration exceeds the maximum concentration used in the HHRA and the 
most recent concentration, 487 ug/L, does not, the maximum concentration detected after the 
HHRA data set cut off should be discussed in the text of the TM SRA. Please include the 
maximum Ct6 concentration, 680 ug/L, in the text of Section 3.4.8. 

Response to EPA Specific Comment 36: The response does not adequately address the 
comment since the text was not revised to indicate the measured concentrations of copper and 
zinc exceeding their Explanation of Significant Differences (ESD) Clean-up Levels (160 • 
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milligrams per kilogram [mg/kg] and 370 mg/kg, respectively) were not delineated at 3 ft bgs . 
According to Fuel Line F Figures A and B of the Construction Summary Report, dated 
November 2002 (the CSR), copper and zinc were reported in bottom 5-point composite samples 
collected at 3 ft bgs at concentrations ranging up to 2,850 mg/kg and 1,190 mg/kg, respectively. 
Sidewall samples were not collected at 3 ft bgs near locations that exceeded ESD Clean-Up 
Levels; therefore the extent of copper and zinc was not adequately delineated at 3 ft bgs, given 
that stratification of fill layers is expected in IR-07, based on the new site conceptual model with 
layers of contaminated fill rather than surface releases. As a result, it appears that the HHRA 
likely underestimated the total risk for soil in Block BOS-I since bottom 5-point composite soil 
samples exceeding ESD Clean-Up Levels were removed, while adjacent soils were not 
adequately characterized. Please revise Section 3.4.13 and the uncertainty analysis in the HHRA 
to incorporate this information. 

Response to EPA Specific Comment 45: The response appears to address the comment, but 
the argument would be strengthened if the difference in excavation depths were included. It 
appears that the excavation for the revetment would be shallower than excavation to remove 
contamination. Please consider the suggested revised text for the TMSRA to include a 
discussion of the difference in excavation depths necessary for contaminant remediation and the 
revetment. 

Response to EPA Specific Comment 59 (confirmation sampling): The response partially 
addresses the comment; however, it is unclear if limiting the depth of excavation to 15 ft bgs and 
not delineating the horizontal extent of mercury contamination would be sufficient to remove the 
mercury source. If mercury was released as a surface spill, then it would not be necessary to 
delineate the horizontal extent of mercury contamination further, unless the bedrock surface is 
found to be sloped (i.e., elemental mercury would behave like a dense nonaqueous phase liquid). 
However, if mercury is associated with the use of contaminated fill, then sidewall samples from 
depths at and below 10 ft bgs to confirm that sufficient soil has been removed should be 
collected and analyzed. Since the release mechanism appears to be unknown, sidewall samples 
should be collected. Please discuss the conceptual model for mercury release or use of 
contaminated fill and include sidewall samples in the remedial action. 

Comments on Navy Responses to EPA Comments on Appendix E, Beneficial Use 
Evaluation for Parcel B Groundwater. 

Response to EPA General Comment 1: The response addresses the comment; however, there 
is a discrepancy between the description of the thickness of the B-Aquifer in the proposed 
revision in bullet 5, and the depicted depth on Figure 5 of the B-Aquifer Tech Memo (the B TM). 
Figure 5 of the B TM indicates that the B-Aquifer is at least 30 feet in portions of the central and 
western areas of Parcel B; however, the proposed text revision indicates that B-Aquifer thickness 
ranges from 5 to 15 feet thick. Please resolve this discrepancy. 

Response to EPA Specific Comment 1: It appears that the intent of the comment was 
misunderstood. An objective ofUSEPA's Groundwater Protection Strategy is to protect 
groundwater which may prove viable as a source of water in the future. The evaluation 
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of the availability of groundwater from B-Aquifer should not be based on the current • 
number of B-Aquifer monitoring wells; the Navy has indicated that additional wells may 
be installed in the B-Aquifer as part of the Remedial Action and additional wells could be 
installed as an emergency measure after a catastrophic earthquake. Please revise the 
Section E2 to consider use of the B-Aquifer regardless of the current nu 

• 
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March 6, 2007 

Department of the Navy 
Base Realignment and Closure 
Program Management Office West 
1455 Frazee Road, Suite 900 
San Diego, CA 92108-4310 
Attention: Keith Forman 

RESPONSE TO COMMENTS ON THE DRAFT PARCEL B TECHNICAL 
MEMORANDUM IN SUPORT OF RECORD OF DECISION AMENDMENT, HUNTERS 
POING SHIPYARD, SAN FRANCISCO, CALIFORINA 

Dear Mr. Forman: 

The Department of Toxic Substances Control, Human and Ecological Risk Division has 
reviewed the Navy's Response to Comments (RTC) on the Draft Parcel B Technical 
Memorandum in Support of Record of Decision Amendment. This review focused on 
Navy's RTC on the human health and ecological risk issues of the draft document. 
These comments are attached. 

If you have any questions regarding these comments please call me at 510-540-3776. 

Sincerely, . 72--/? ~,.-_ 
Thomas P. Lanphar 
Senior Hazardous Substance Scientist 
Office Military Facilities 
Department of Toxic Substances Control 

cc: See next page . 
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Mr. Keith Forman • March 6, 2007 
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cc: Mr. Michael Work 
U.S. Environmental Protection Agency 
Region IX 
75 Hawthorne Street 
San Francisco, California 94105-3901 

Mr. James Ricks 
U.S. Environmental Protection Agency 
Region IX 
75 Hawthorne Street 
San Francisco, California 94105-3901 

Mr. James Ponton 
Regional Water Quality Control Board 
San Francisco Bay Region 
1515 Clay Street, Suite 1400 
Oakland, California 94612 

cc: VIA EMAIL • Ms. Amy Brownell 
City of San Francisco 

Ms. Karla Brasaemle 
Tech Law, Inc. 

Mr. Steve Hall 
Tetra Tech EMI 

Dr. Ray Tompkins 
Hunters Point Restoration Advisory Board 
Technical Review Committee Chair 

Ms. Barbara Bushnell 
Hunters Point Restoration Advisory Board 
RAB Co-Chair 

Dr. Jim Polisini 
DTSC,HERD 

Ms. Melanie Kito • US Navy 
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Mr. Ralph Pearce 
US Navy 
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:nvironmental Protection 

Maureen F. Gorsen, Director 
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Governor 
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TO: 

FROM: 

DATE: 

SUBJECT: 

BACKGROUND 

MEMORANDUM 

Tom Lanphar, DTSC Project Manager 
OMF Berkeley Office 
700 Heinz Street, Second Floor 
Berkeley, CA 94 704 

February 14, 2007 

c.__ 

-------- -----
RESPONSE TO COMMENTS ON TECHNICAL MEMORANDUM 
IN SUPPORT OF RECORD OF DECISION AMENDMENT FOR 
PARCEL BAT HUNTERS POINT SHIPYARD 
[SITE 200050-18 PCA 18040 H:14] 

HERD reviewed the document titled Navy Response to Agency Comments on the Draft 
Parcel B Technical Memorandum in Support of a Record of Decision Amendment, 
Hunters Point Shipyard, San Francisco, California, dated December 8, 2006. This 
document was prepared by SulTEch, A Joint Venture of Sullivan Consulting Group and 
Tetra Tech EM, Inc., of San Diego, California. 

This Response to Comments (RTC) addresses HERD comments on the document titled 
Draft Parcel B Technical Memorandum in Support of a Record of Decision Amendment 
(TMSRA), Hunters Point Shipyard, San Francisco, California dated March 28, 2006. 
The HERD memorandum was dated June 19, 2006. HERD commented on both the 
Human Health Risk Assessment (HHRA) and the Ecological Risk Assessment (ERA) in 
the June 19, 2006 memorandum. 

Hunters Point Shipyard (HPSY) is situated on a promontory in the southwestern portion 
of San Francisco Bay. HPS is bounded on the north and east by San Francisco Bay 
and on the south and west by the Bayview Hunters Point district of San Francisco. The 

• area within the property boundaries is approximately 955 acres of which approximately 
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400 acres are offshore sediments. These offshore sediments are designated Parcel F. 

GENERAL COMMENTS 

Over 100 pages of Navy responses were provided to agency, department and board 
comments to the Draft Technical Memorandum for a ROD Amendment. HERD's 
primary risk assessment requirement is that the HHRA contain a presentation of 
summed risk and/or hazard from exposure to both soil and groundwater and that the 
ERA describe the location and concentration of sediment samples with potential 
contaminants between the National Oceanic and Atmospheric Administration (NOAA) 
Effects Range-Low (ER-L) and Effects Range-Median (ER-M). 

HERD has briefly reviewed the comments made by other agencies, departments and 
boards and supports those comments. 

SPECIFIC COMMENTS 

1. HERD Specific Comment number ·1 (HHRA). HERD commented that any 
amendment to the Record of Decision (ROD) be delayed until the estimate of the 
human health risk associated with radiological contaminants was completed. This 
delay is necessary to allow a human health risk estimate summed for chemical 
exposure and radiological exposure. The response agrees that the amendment 
cannot be completed without an evaluation of human health risk from radiological 
contaminants, but indicates the radiological evaluation is on-going and will be 
included at a later date in an addendum to the Technical Memorandum in Support of 
a ROD Amendment (TMSRA). This requirement has not been completed and, 
therefore, review of the TMSRA HHRA cannot be completed at this time. 

2. HERD Specific Comment number 3 (HHRA). HERD meant the team 'hot spot' at 
the end of this comment to refer to grid units with elevated human health risk and/or 
hazard, not necessarily locations with extremely elevated concentrations in soil or 
groundwater. The unfortunate use of the term 'hot spot' appears to have 
misrepresented the point of the comment. HERD continues to recommend that risk 
managers closely evaluate projected use (e.g., residential use) of grid units with few 
or no sample data which are adjacent to sample grids with elevated human health 
risk and/or hazard. This comment is meant for the DTSC Project Manager and no 
response is required from the Navy or Navy contractors. 

3. HERD Specific Comment number 7 (HHRA). The response adequately answers the 
comment regarding the use of an Air Change per Hour (ACH) rate of 100 rather than 
2. The site-specific information from 340 HPSY excavations, of more than 40,000 

• 

• 

linear feet, provided in the response must be referenced in the appropriate text and • 
tables for the Construction Work Trench Exposure scenario in support of the Air 
Change per Hour rate of 100. 
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4. HERD Specific Comment number 11 (HHRA). The response is unacceptable. 
Presentation of human health risk and/or hazard separately for each exposure 
medium (i.e., soil and groundwater) does not provide all the risk assessment 
information required in the HHRA. If HERD comments were taken to mean 
agreement to separate presentation, in the referenced October 2004 Base Closure 
Team (BCT) meeting, the intent was to provide the media-specific presentation of 
human health risk and/or hazard in addition to the presentation of the total risk 
and/or hazard from exposure for all scenario-specific exposure pathways. For 
example, as a portion of the Parcel B A-Aquifer groundwater has been de
designated as a domestic water supply source by the San Francisco Regional Water 
Quality Control Board (SFRWQCB), the only residential exposure route in the areas 
de-designated would be indoor air. The total risk and/or hazard would then include 
soil exposure pathways in addition to indoor air exposure pathways. At a minimum, 
a table which presents the human health risk and/or hazard from exposure to all 
applicable media must be included, and risk and hazard noted in the text. In the 
event Parcel 8-wide Institutional Controls (I Cs) to control migration of Volatile 
Organic Compounds (VOCs) to indoor air are proposed, the indoor air exposure can 
be removed from the estimate of future risk and/or hazard in that discussion after the 
total risk and/or hazard for all applicable pathways is presented. 

5. HERD Specific Comment number 12 (HHRA). HERD accepts the response, 
contained in the referenced response to EPA Region 9 comment number 21, that 
the HHRA will be revised to include evaluation of mercury inhalation from 
groundwater volatilization in the residential, industrial and construction work 
scenario. The response to EPA Region 9 comment number 21, however, states that 
plume-based exposure areas will not be re-delineated based on the results of the 
mercury inhalation assessment. HERD disagrees. Hazard quotients in excess of 1 
for mercury inhalation exposure are_ cause to re-delineate plume-based exposure 
units. 

6. HERD Specific Comment number 14 (ERA). The response indicates that _ 
comparison of Parcel B intertidal sediment concentrations need not be compared to 
NOAA ER-L concentrations in addition to NOAA ER-M concentrations to identify 
Contaminants of Potential Ecological Concern (COPECs) as the proposed remedial 
alternative is placement of a revetment along the entire shoreline which would be 
protective regardless of the number of COPECs. While ecological exposure 
pathways will be broken if the revetment addresses the location and physical 
transport characteristics of all COPECs, this cannot be determined without 
adequately addressing the full range of COPECs and their location within the 
intertidal zone. The NOAA ER-L comparison can be added to a table in the ERA, 
while the evaluation of remedial alternatives remains based on the ER-M 
comparison. Once a remedial alternative is selected (e.g., a revetment), the location 
and concentration of the additional sediment concentrations between the ER-L 
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concentration and the ER-M concentration should be reviewed when evaluating any 
location (e.g., revetment to mean water level or mean lower low tide) and/or design 
(e.g., sand, riprap and gravel or elastomeric barrier and riprap) of the remedial 
alternative. This same strategy would address HERD Specific Comment number 18 
and the response. 

7. HERD Specific Comment number 16 (ERA). The disagreement on field-collected 
versus laboratory (Macoma nasuta) derived Bioaccumulation Factors (BAFs) is not 
that the correlation between tissue concentrations and sediment concentrations was 
closer for laboratory-derived than for field-collected tissues. Nor is the disagreement 
that depurated polychaete tissue showed lower bioaccumulation, on a normalized 
lipid basis, than either amphipods or bivalves. The ERA issue is that BAFs for some 
inorganic elements were higher in field-collected polychaete tissue than for 
laboratory-derived BAFs and that, during development to the South Basin work plan, 
the Navy agreed to use the most protective BAF in ERA calculations. The response 
should be amended to add that while field-collected BAFs for inorganic elements 
may be slightly more protective, the correlation of laboratory-derived BAFs to 
sediment concentration is much higher, and therefore provides more reliable 

• 

identification of the sediment areas requiring consideration for remedial alternatives. • 
This amendment and the additional material to be added in response to HERD 
Specific Comment 21 will provide a more complete rationale for selecting laboratory-
derived BAFs. 

8. HERD Specific Comment number 19 (ERA). HERD takes the referenced response 
to DTSC (Lanphar) comment 40 to mean that the actual comparisons of 
groundwater concentrations to groundwater ecological screening concentrations will 
be presented rather than relying on statements in the text regarding frequency of 
detection in the selection of groundwater COPECs. This is acceptable. HERD 
supports DTSC comment number 40 (Lanphar) and the list of groundwater COPECs 
to be retained. 

9. HERD Conclusion Comment number 1 (b). The DTSC Project Manager should be 
aware that the Exposure Point Concentration (EPC) for soil is calculated in a 
somewhat different manner than the EPC for groundwater. Associated with this 
difference in methodology are the differences in treatment of soil and groundwater 
sample results to develop the data base used to calculate the EPC outlined in EPA 
Region 9 Comment on Appendix A, the Parcel B HHRA. HERD supports the EPA 
Region 9 General Comment 2 on Appendix A. 

1 O. HERD Conclusion Comment number 1 (e). Separate presentations of risk and/or 
non-carcinogenic hazard for soil and groundwater provide an incomplete picture of 
human health risk and/or hazard. The human health risk and/or hazard based on 
total exposure must be presented. • 
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Tom Lanphar 
February 14, 2007 
Page 5 

CONCLUSIONS 

The shear volume of the RTC document at 109 pages indicates there are significant 
issues to be addressed and revisions to be made before the Technical Memorandum 
provides the information sufficient for consideration of an amendment to the Parcel B 
ROD. We look forward to working with the other agencies, departments, boards and 
resource trustees as well as the Navy in resolving all the issues commented upon. 
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For Discussion at 10907 RTC to Parcel B TMSRA meeting 

Major Comments on the RTC to the TMSRA 

1. Restricted Land Uses 
The language proposed in Attachment 2 for the Restricted Land Uses (page3) that 
requires all residential land uses to be "reviewed and approved by FF A 
Signatories" contradicts the language in the Conveyance Agreement that requires 
the Navy to provide Parcel B to the City in a condition that permits the use of the 
Parcel in a manner that is materially consistent with the use of the Parcel as such 
use is set forth in the Redevelopment Plan. The Redevelopment Plan provides for 
residential uses on Parcel B. Requiring the transferee to obtain regulatory 
approval to build any residential use does not satisfy the Conveyance Agreement. 

To satisfy the requirements of the Conveyance Agreement, the Navy could: 
a. Change this language to make constructing residential uses a permitted 

activity at the time of transfer. Specifically, the FFA signatories must 
have reviewed and approved any environmental restrictions and covenants 
placed on the property and those documents must permit the use of the 
property for residential use at the time of transfer. Requiring future 
regulatory approvals before residential uses can be constructed on Parcel 
B does not satisfy this requirement. 

b. Select a different remedy so that this review and approve clause can be 
removed. 

c. Prove that it is technically impracticable (as defined by CERCLA) to 
allow residential uses on Parcel B. This is the only exception allowed in 
the Conveyance Agreement to the requirement that the Navy deliver the 
property to the Redevelopment Agency in a condition that allows for the 
uses in the Redevelopment Plan. 

2. Risk Management Plan (RMP) details 
a. RMP is part of the remedy and a Navy responsibility. As listed in the 

RTC in many sections, the RMP is an integral part of the remedy. As an 
enforceable piece of the remedy, it is the Navy's responsibility to prepare 
and get approvals of the RMP. The City/SFRA/Lennar are not responsible 
for remediating the property and the regulators cannot impose remediation 
requirements on these entities. The City/SFRA/Lennar are willing to 
provide major assistance in preparing the RMP and already have prepared 
an outline of the contents of the RMP for the Navy's consideration. 
However, the RMP itself and the documents describing the RMP need to 
reflect that it is a Navy document and an enforceable piece of the remedy. 

b. Requirements for sampling as detailed in the RMP. The Navy's remedy 
must be based on sufficient data about site conditions to provide the 
regulators and the public with confidence that the remedy adequately 
addresses site conditions. We believe there are only two instances where 
sampling should be required in the RMP: 
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1. When there is visual or olfactory evidence that some previously • 
unknown problem has been discovered ( e.g. an underground 
tank, odors encountered during subsurface disturbance, evidence 
of liquid waste etc.) 

2. When it is necessary to characterize soil or groundwater under 
applicable laws for offsite disposal purposes. 

c. Notification requirements. We agree that the RMP will spell out notice 
requirements applicable during the redevelopment process. We expect 
that the notice requirements will provide for notifications to DTSC and 
possibly other FF A signatories when SFRA/Lennar or other developers 
are conducting actions listed in the RMP (removing covers, replacing 
covers, digging in identified groundwater plumes etc,). We also 
understand that the deed, covenant and RMP together will provide for 
DTSC and other FF A signatories to use their inspection and enforcement 
·authorities to enforce environmental restrictions, including stopping work 
if it is not being done in accordance with the environmental restrictions. 
However, a notification process is not a pre-development approval 
process. As stated, environmental restrictions that require approval from 
regulatory agencies to construct residential development do not satisfy the 
terms of the Conveyance Agreement. 

d. Process for addressing unknowns. If an unknown problem is discovered 
(underground tank, petroleum contamination) then City/SFRA/Lennar will 
automatically be obligated under existing laws and regulations to notify • 
and work with regulatory agencies (e.g. DPH/LOP, RWQCB) to deal with 
these issues. In addition, SFRA/Lennar would ask the Navy to come back 
and deal with these issues. 

3. Vapor Barriers 
a. The RTC assumes that vapor barriers are required for all existing 

buildings. How is the remedy complete without the installation of vapor 
barriers in existing buildings? For an acceptable remedy, the Navy needs 
to: 

1. install the barriers in the existing buildings, or 
2. demolish the existing the buildings to remove the hazard, or 
3. Further analyze whether there really is a risk in all of Parcel B 

(we agree that the TMSRA does demonstrate that the buildings 
on top of the VOC groundwater plumes need vapor barriers). To 
the extent there is a need for vapor barriers in new structures, this 
is a potential substantial institutional control cost that should be 
included in the cost of the remedy and not automatically borne 
by future property owners. 
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Other Comments: 

I. If vapor barriers are not required everywhere - just over VOC groundwater 
plumes - there needs to be an agreed process for reducing the size of the vapor 
barriers (reducing the size of ARIC - end of attachment 2) 

2. Conclusion that IR-IO chromium plume does not need to be remediated: we 
would like to discuss whether this conclusion is based on the size and/or 
concentration magnitude? 

3. Need discussions with regulators on what is required for the deed restrictions to 
work, for instance, are signs alone enough to restrict access? Agreement on what 
is required to make restrictions work impacts the costs that Navy includes in 
TMSRA. 

4. Separate meetings with BCT about RMP and spelling out the details to make 
everyone comfortable 
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APPENDIX L 
RESPONSES TO REGULATORY AGENCY COMMENTS ON THE 
DRAFT FINAL PARCEL B TECHNICAL MEMORANDUM IN SUPPORT OF A 
RECORD OF DECISION AMENDMENT 



• • • 
TABLE L-1: DRAFT RESPONSES TO COMMENTS FROM THE U.S. ENVIRONMENTAL PROTECTION AGENCY ON THE DRAFT FINAL PARCEL 8 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

The table below contains the responses to comments received from the U.S. Environmental Protection Agency (EPA) on the "Draft Final Parcel B 
Technical Memorandum in Support of a Record of Decision Amendment [TMSRA], Hunters Point Shipyard [HPS], San Francisco, California," 
dated June 22, 2007. Comments were submitted by Mark Ripperda (EPA) on July 18, 2007. Additional comments were submitted by Mr. Ripperda 
on July 25, 2007. Throughout this table, italicized text represents additions to the TMSRA and strikeout text indicates locations of deletions. Also 
throughout this table, references to page, section, table, and figure numbers pertain to the draft final TM SRA, even though some of these numbers 
have changed in the final TMSRA. 

No. Page Comment Response 

Comments on Responses to Comments on the Draft TMSRA 

GC I. --- Response to General Comment I and revised text in the Executive • The Navy agrees that former Navy activities have resulted in releases of 
Summary and Section 1.2.1, Soil: The Technical Memorandum in contaminants at Parcel B. The Navy has worked to removes these 
Suppo11 of a Record of Decision Amendment (the DF TMSRA) should sources during the remedial actions taken to date. These sources include 
acknowledge that contaminated fill was used to build po11ions of the spent sandblast grit. However, the Navy disagrees with the 
shipyard or that former Navy activities resulted in release of characterization that the fill used to construct Parcel B is, in general, 
contaminants. The text only acknowledges that "there is a potential that contaminated. Furthem1ore, field observations of spent sandblast grit at 
some metals have sources other than naturally occurring materials." It Installation Restoration (IR) Site 07 indicate the disposal of this material 
should not be concluded that when the distribution of samples with exhibited the characteristics of a spill; that is. the sandblast grit was 
elevated metals concentration is not indicative of a "spill'' that the found in a single location (as might have been dumped from a truck) and 
elevated metals concentrations can be considered ''Libiquitous" or was not distributed or intermixed with fill on a more widespread basis. 
naturally occurring. For example, metals contamination associated with The Navy has removed sandblast grit from locations where this material 
use of spent sandblast grit as fill materials would not have the was observed and where chemical concentrations exceeded cleanup 
characteristics of a "spill," but the resulting contamination is the result of goals. 
former Navy activities. Please revise the text to acknowledge the use of • The report was not changed as a result of this comment . 
contaminated fill to construct portions of the shipyard. 

SC4. --- Response to SC 4: The response indicates the text of Section A9.0 will • The evaluation of the effect of more recent (post-November 2004) 
be expanded to include a brief discussion of the qualitative evaluation of concentrations in groundwater on the results of the HHRA was 
the data collected after November 2004 and the minimal effect on risk inadvertently excluded from Section A9.0. Section A9.0 has been 
assessment results. This information could not be located in Section revised to include this evaluation. The evaluation consisted of review of 
A9.0. Please modify Section A9.0 as indicated in the response, or nine additional quarters of groundwater monitoring results for Parcel B 
provide the reference to the evaluation of the impact of data collected (January 2005 through March 2007), as reported in quarterly sampling 
after November 2004 on the human health risk assessment (HHRA). reports (Kleinfelder 2006a, 2006b, 2006c, and CE2 and Kleinfelder 2006, 

2007a, 2007b, 2007c, 2007d, 2007e). Detected results from this 
sampling period were compared with the groundwater risk-based 
screening levels for vapor intrusion (Yl-RBSL) developed for Parcel B 
(listed in Table A-13 in Appendix A of the TMSRA). This evaluation 
showed that the results for trichloroethene (TCE) and vinyl chloride at 
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TABLE L-1: DRAFT RESPONSES TO COMMENTS FROM THE U.S. ENVIRONMENTAL PROTECTION AGENCY ON THE DRAFT FINAL PARCEL 8 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

(CONTINUED) 

No. Page Comment Response 

SC4. --- (see above) the IR-1 0A plume-based exposure area, chloroform at grid Al08, 
( cont.) dichlorofluoromethane at grid 84516, and mercury at grid A Y02 exceeded 

Vl-RBSLs. In addition. methyl acetate was detected in samples collected 
at grid AJ07. Fw1her evaluation of these findings indicated the following: 

- TCE at the IR-IOA plume: The subsequent analytical results for 
TCE from the January 2005 to March 2007 sampling period do not 
affect the status of this chemical as a chemical of concern (COC); 
that is. more recent data show that TCE would remain a COC for the 
IR- I 0A exposure area because the maximum concentration 
continues to exceed the residential Vl-RBSL. Thit1y-four samples 
collected from five monitoring wells exceeded the residential VI-
RBSL for TCE of2.9 micrograms per liter (µg/L). The planned 
reuse associated with the redevelopment blocks encompassed by the 
IR-I 0A plume-based exposure area is mixed use, and the residential 
Vl-RBSL was used to evaluate analytical results. Based on 
analytical results from January 2005 to March 2007, the maximum 
detected concentration ofTCE was 270 ~1g/L at well IRI0MW71A. 
This concentration is less than the maximum concentration ofTCE at 
IR-l0A evaluated in the HHRA of610 µg/L. 

- Vinyl chloride at the IR-1 0A plume: The subsequent analytical 
results for vinyl chloride from the January 2005 to March 2007 
sampling period do not affect the status of this chemical as a COC: 
that is. more recent data show thnt vinyl chloride would remain a 
COC for the IR-1 0A exposure area because the maximum 
concentrntion continues to exceed the residential Vl-RBSL. Twenty-
nine samples collected from four monitoring wells exceeded the 
residential Vl-RBSL for vinyl chloride of0.29 µg/L. As discussed 
above for TCE, the residential Vl-RBSL was used to evaluate vinyl 
chloride for the IR- I 0A exposure area. Based on analytical results 
from January 200.5 to March 2007. the maximum detected 
concentration of vinyl chloride was 81 ~tg/L at well IR 1 0MW6 l A. 
This concentration is less than the maximum concentration of vinyl 
chloride at IR-1 0A evaluated in the HHRA of 170 µg/L. 
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TABLE L-1: DRAFT RESPONSES TO COMMENTS FROM THE U.S. ENVIRONMENTAL PROTECTION AGENCY ON THE DRAFT FINAL PARCEL 8 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
(CONTINUED) 

No. Page Comment Response 

SC 4. --- (see above) - Chlorofom1 at grid Al08: The subsequent analytical results for 
(cont.) chloroform from the January 2005 to March 2007 sampling period 

do not affect the results of the HHRA. The result (1.4 µg/L} for one 
sample collected from a single monitoring well (IR07MW26A) 
exceeded the residential Yl-RBSL for chloroform of0.70 ~1g/L. 
However, the planned reuse associated with the location of grid AI08 
is open space (recreational). As discussed in Section A3.5.2, 
groundwater exposure pathways are incomplete for recreational 
receptors, and recreational risks from exposure to groundwater were 
not evaluated for grid Al08 in the HHRA as a result. ll1erefore, 
recreational health risks are not associated with exposure to 
groundwater at grid AI08. regardless of analytical results. 

- Dichlorotluoromethane at grid 84516: The subsequent results for 
dichlorotluoromethane from the January 2005 to March 2007 
sampling period do not affect the status of this chemical as a COC; 
that is. more recent data show that dichlorotluoromethane would 
remain a COC for grid 84516 because the maximum concentration 
continues to exceed the residential VI-R8SL. Four samples 
collected from a single monitoring well exceeded the residential YI-
RBSL for dichlorotluoromethane of 14.3 µg/L. The planned reuse 
associated with the location of grid 84516 is mixed use. and the 
residential Vl-RBSL was used to evaluate analytical results. Based 
on analytical results from January 2005 to March 2007. the 
maximum detected concentration of dichlorofluoromethane was 26 
µg/L at well 1R26MW4 l A. This concentration is less than the 
maximum concentration of dichlorotluoromethane at grid 84516 
evaluated in the HHRA of 59 µg/L. 

- Mercury at grid A Y02: The subsequent analytical results for 
mercury from the January 2005 to March 2007 sampling period do 
not affect the results of the HHRA. Seven samples collected from 
two monitoring wells (IR26MW47A and 1R26MW49A) exceeded 
the residential Yl-R8SL for mercury of 0.68 µg/L. The maximum 
detected concentration of mercury from these two samples was 1.7 
~1g/L at well 1R26MW47A. However, the planned reuse associated 
with the location of grid A Y02 is open space (recreational). 
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No. Page Comment Response 

SC 4. --- (see above) As discussed in Section A3.5.2, groundwater exposure pathways are 
( cont.) incomplete for recreational receptors, and recreational risks from 

exposure to groundwater were not evaluated for grid A Y02 in the 
HHRA as a result. Therefore, health risks are not associated with 
exposure to groundwater at grid A Y02, regardless of analytical 
results. 

- Methyl acetate at grid AJ07: The subsequent analytical results for 
chloroform from the January 2005 to March 2007 sampling period 
do not affect the results of the HHRA. Methy I acetate was detected 
in two samples from a single monitoring well (I R07M W20A 1) at 
grid AJ07. Methyl acetate is a volatile chemical that was not 
detected in the groundwater data set evaluated in the HHRA. 
However, the planned reuse associated with the location of grid 
AJ07 is open space (recreational). As discussed in Section A3.5.2, 
groundwater exposure pathways are incomplete for recreational 
receptors. and recreational risks from exposure to groundwater were 
not evaluated for grid AJ07 in the HHRA as a result. Therefore. 
health risks are not associated with exposure to groundwater at grid 
A.107, regardless of analytical results. 

SC 13. --- Response to SC 13: As of the October to December 2006 Parcel B • The TMSRA has been revised to include a narrative description of a 
Quarterly Groundwater Monitoring Report and Annual Report, mercury mercury plume in groundwater at wells IR26MW47A and IR26MW49A. 
has been detected in two IR-26 wells at concentrations above the HPAL Changes were incorporated in Sections 2.1.3 .2 (History of Groundwater 
[Hunters Point ambient level]. Since the concentration in IR26MW49A Actions. Remedial Action Monitoring Program), 2.3.2 (Overview of 
was 0.88 microgram per liter (µg/L). it appears that there is a mercury Groundwater). 3.4.15 (Redevelopment Block BOS-3). and 4.1.2.1 
plume in groundwater at IR-26. Please revise the text of the TMSRA to (Groundwater Plumes and Chemicals of Concern); Figure 2-7 (Locations 
acknowledge this plume. of Current Groundwater Plumes) was also updated. The analysis in the 

HHRA was not revised because the groundwater data from well 
IR26MW49A were collected after the end of the evaluation period used 
for the HHRA. and the concentration of mercury of 0.88 µg/L detected in 
the sample at well 1R26MW49A would not change the conclusions in the 
HHRA (also refer to the discussion above on SC 4). 
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TABLE L-1: DRAFT RESPONSES TO COMMENTS FROM THE U.S. ENVIRONMENTAL PROTECTION AGENCY ON THE DRAFT FINAL PARCEL 8 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
(CONTINUED) 

No. Page Comment Response 

SC 36. --- Response to SC 36: Although the contaminated bottom composite • The Navy believes that placement of spent sandblast grit within the larger 
samples were removed when the Fuel-Line excavation was deepened, the body of construction fill is a spill and that the delineation approach used 
approach at that time was based on surface spills, not contaminated fill, was adequate (also see the response to GC I, above). The delineation 
so sidewall samples at depths of 3 feet were not collected. Since every approach described in the final remedial design documents amendment 
bottom composite sample contained copper above the cleanup goal and (Tetra Tech 200 I), approved by the regulatory agencies, considered the 
many contained zinc, it is likely that contaminated fill, possibly spent situation that was found at Fuel Line F. The excavation at Fuel Line F 
abrasive blast materials containing copper and zinc, was used in this area. was widened and deepened to 6 feet below ground surface (bgs) and was 
Please revise the text to mention the potential that the Fuel Line F resampled according to the approved plan. The subsequent sidewall and 
excavation did not remove all of its target contaminants. bottom composite samples did not contain copper at concentrations 

above the cleanup goal. 

• Although results for two of the six bottom composite samples collected at 
3 feet bgs exceeded the cleanup goal for zinc, none of the 16 sidewall 
samples collected at similar depths (ranging from 2 to 4 feet bgs) 
exceeded the cleanup goal for zinc. The excavation at Fuel Line F was 
deepened to 6 feet bgs and was resampled according to the approved 
plan. The subsequent bottom composite samples did not contain zinc at 
concentrations above the cleanup goal. The Navy disagrees that the 
characterization for zinc is similar to copper, as implied in the comment. 

• The Navy believes that the excavation at Fuel Line F removed all the 
target chemicals. The report was not changed as a result of this 
comment. 

SC 41. --- Response to SC 41: The response addresses the comment, but one of the • The text of the first paragraph of Section 4.1.1 on page 4-2 was revised as 
changes in the second bullet of the response was not implemented. The follows: "No ecological RA Os were developed for other soil at Parcel B 
word other was not inserted into this sentence in the draft final TMSRA because most of the land is paved and the parcel contains no identified 
as the response indicated. terrestrial habitat." 

SC 47. --- Response to SC 47: The response does not address the comment. • Tables 4-1 and 4-3 were revised to list engineering controls as a separate 
Engineering controls belong in a separate General Response Action remedial technology type under the general response action of access 
(GRA) category and "Remedial Technology Type;" they are not a subset restrictions. The text of Section 4.3 .2.1 was expanded to include a brief 
of Institutional Controls. Please revise Tables 4-1 and 4-3 to clarify that discussion of engineering controls. 
Engineering Controls are a separate GRA and Remedial Technology type. 
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No. Page 

SC 58. 

SC 70. 

Comment 

Response to SC 58: The response addresses the comment and was 
incorporated into the text, but the size of Parcel B is not stated in the 
TMSRA text (based on a search of the CD), so it is unclear if the revised 
acreage of the cover types is correct. At the time of the ROD, Parcel B 
was 63 acres; text in the Executive Summary indicates that IR Sites 6 and 
25 were transferred to Parcel C, but the size of this transfer and the total 
acreage remaining in Parcel B should be presented in the TMSRA. 
Please revise the TMSRA to state the total acreage in Parcel B. 

Response to SC 70: The overall scores of S-2 and S-3 are both "good." 
However, the text of Section 6.2.8 indicates soil alternative S-3 is more 
protective than soil alternative S-2 because contaminants are removed. 
This information is not reflected in Tables ES- I and 6-2, where both 
alternatives have equal ratings for all measures, indicating theyare 
equally protective ( except for cost). 

Appendix C - Applicable or Relevant and Appropriate Requirements (ARAR) 

SC 7. Response to SC 7: The change indicated in the response was not made 
to the text. 
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Response 

Parcel B currently includes approximately 59 acres. At the time of the 
record of decision (ROD), Parcel B encompassed 63 acres, which did not 
include IR-25. The following chan~~s·were made in the TMSRA related 

. I , ·. ;· , , 
to th1sJornment: L ·. · · 
At the ~nd of Section 1.0 on page li.:"l: <'-.Parcel B, which includes 59 
acres on the north side o(HPS, is the focus of this TM SRA." 

At the end of the first paragraph of Section 2.1. I on page 2-1: "The 
adjustn)ent made at the time of the original ROD ... within Parcel C. The 
adjustment of the parcel boundmy to move JR-06 to Parcel C reduced the 
area of Parcel Bfrom 63 to 59 acres." ·. 

The rating of Alternative S-3 for long-term effectiveness and permanence 
on Tables ES- I and 6-2 was changed from "good" to "very good'' to 
indicate this alternative's greater effectiveness over alternatives, such as 
S-2, that do not involve removal of contaminants. The last sentence of 
Section 6.1.3.3 on page 6-8 was revised as follows: "The overall rating 
for Alternative S-3 for long-term effectiveness and permanence is ve1y 
good." 

Overall, in comparing Alternatives S-2 and S-3, the better long-term 
effectiveness of S-3 is tempered by its higher cost; therefore. both 
Alternatives S-2 and S-3 are rated "good" overall. 

• This comment refers to regulations at California Code of Regulations 
(Cal. Code Regs.) Title (tit.) 27 Section(§) 2092 !(a)(l) and (2) related to 
methane. The cited regulations were added to Section C2. l .4-ARARs 
Conclusions for Air, instead of Section C2. I .3-ARARs Conclusions for 
Soil, as stated in the response to specific comment 7. The Navy 
considers the citation of these regulations in the summary of ARA Rs for 
air sufficient. 

• The report was not changed as a result of this comment. 

• 
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SC 8. --- Response to SC 8: The response pa1tially addresses the comment; • The Coastal Zone Management Act (CZMA) is set fo1th at 16 United 
however, Section C3 .1.2 was not updated to include a reference to § 145 I States Code (U.S.C.) § 1451-1464. The Navy reviewed these sections 
through 1464 of the Coastal Zone Management Act as requested in the and has detem1ined that Section 1456(c)(l)(A) is the only section that 
original comment. Only 1456c is included and there is no explanation contains substantive requirements that are relevant and appropriate for 
why the other portions are not included. Please add this reference or Navy activities at Parcel 8. Because the CZMA specifically excludes 
explain why 1456c is the only portion included. federal lands from the coastal zone ( 16 U .S.C. § 1453 [I]) it is not 

applicable to Navy actions. 

• The only provision which imposes a substantive obligation on federal 
agencies is Section 1456(c)(l)(A) which says that each federal agency 
activity within or outside the coastal zone that affects any land or water 
use or natural resource of the coastal zone shall be carried out in a 
manner which is consistent, to the maximum extent practicable, with the 
enforceable policies of approved state management programs. The 
remaining sections are not substantive and contain Congressional 
findings and declaration of policy, definitions, grant requirements, 
hearing requirements, etc. 

• The Navy also reviewed the CZMA regulations in Title 15 of the Code of 
Federal Regulations (CFR). 15 CFR Pait 923 contains Coastal Zone 
Management Program regulations. These regulations contain 
requirements for state coastal zone management program approval and 
are not ARARs. 15 CFR Pait 930 was identified as an ARAR. This pa1t 
contains requirements for federal consistency with approved coastal 
management programs; these are the only requirements that are ARARs 
for the Navy at Parcel 8. 

• The report was not changed as a result of this comment. 

SC 14. --- Response to SC 14: The response addresses the comment; however, the • The Navy identifies and discusses Clean Water Act § 404 as a potential 
requested change was not made. Please revise the Preliminary ARAR action-specific ARAR on Table C-5, but not as a potential location-
Detennination field to identify Section 404 of the Clean Water Act as an specific ARAR on Table C-3, as was cited in the original comment. The 
applicable ARAR, not an appropriate and relevant ARAR. Navy revised the Preliminary ARAR Detem1ination for the Clean Water 

Act from "relevant and appropriate" to "applicable" on Table C-5 -
Federal Action-Specific ARARs. (See page 3 of 6 in Table C-5 under 
Clean Water Act. as amended [3 3 U .S.C. Chapter {ch.} 26 § § 125 I -
1387].) 

• The report was not changed as a result of this comment. 
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SC 17. --- Response to SC 17: The response indicates the preliminary ARAR • The preliminary ARAR determinntion for Cal. Code Regs. tit. 22, § 
determination is Applicable; however, the preliminary ARAR 66264.553(b), (d), (e), and (f) has been revised to npplicable or relevant 
determination in Table C-5 is Applicable and relevant and appropriate. and appropriate. The requirement is applicable for dredged materinl that 
Please clarify this discrepnncy. meets the definition of a Resource Conservation and Recovery Act 

(RCRA) hazardous waste or n non-RC RA state-regulated hazardous 
waste under Cal. Code Regs. tit. 22. The requirement is relevant and 
appropriate for dredged material that does not meet the definition of a 
RCRA hazardous waste. 

SC 19. --- Response to SC 19: The response partially addresses the comment; • The preliminary ARAR determination for 40 CFR ~ 264.554(d)( I )(i) 
however, the preliminary ARAR determination should reflect the changes tlu·ough (ii), (d)(2), (e), (f), (h), (i), (j), and (k) has been revised to 
made to the comments column of Table C-5. Please change the applicable or relevant and appropriate. 
preliminary ARAR determination in Table C-5 to Applicable OR 
Relevant and Appropriate. Alternately, the preliminary ARAR 
determination could be left as relevant and appropriate if a footnote is 
added indicating there are conditions under which the preliminary ARAR 
determination may be applicable, and stating those conditions. 

Additional Comments on Appendix CARA Rs (received on July 25, 2007) 

I. --- Mercury contaminated soil may exceed the RCRA [Resource • The Navy considers LDRs applicable off-site requirements for RCRA 
Conservation and Recovery Act] TCLP [toxicity characteristic leaching hazardous waste and non-RCRA, state-regulated hazardous waste 
procedure] standard and therefore be subject to regulation as a hazardous because none of the alternatives evaluated in the TMSRA contemplates 
waste, including Land Disposal Restrictions (LOR). These regulations on-site disposal. Instead, disposal will occur off site, and compliance 
should be identified as ARARs and the evaluation of the excavation with LDRs will rest with the off-site disposal facility. 
alternative should consider the possibility that the excavated material • The Navy has considered that the waste it would generate in 
would be subject to LDRs. implementing certain alternatives for soil and groundwater could be 

RCRA hazardous waste or non-RCRA, state-regulated hazardous waste. 
In conjunction with these alternatives, the Navy will test the waste to 
evaluate whether it meets the definition of RCRA hnzardous waste or 
non-RC RA, state-regulated hazardous waste. If the waste meets these 
definitions, the Navy would comply with all applicable requirements for 
proper off-site disposal, such as packaging, manifesting, and land 
disposal restrictions. 

• Table C-1 discusses why LDRs are not ARA Rs (see page 3 of 4 in Table 
C-1 under Resource Conservation and Recovery Act) (42 U.S.C., ch. 82 
§§ 6901-699 I [i]). Therefore, the report was not changed as a result of 
this comment. 
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2. --- There is also no discussion of the Off-site Rule in the TMSRA. While the • The text in Section 4.2.3 of the main TMSRA and Section C4.0 of 
Off-site Rule is not an ARAR, its application to any off-site disposal Appendix C was revised to include a discussion of the Off-site Rule as 
options should be noted. part of the description of the excavation and disposal component of the 

proposed remediation alternatives. The following text was added at 
appropriate locations. 

• "Any hazardous substance, pollutant, or contaminant that is shipped off-
site as a result of the implementation of this alternative will be shipped to 
a facility in compliance with 42 U.S.C. § 962l(d)(3) and EPA's off-site 
rule at 40 CFR § 300.440." 

Appendix E - Beneficial Use Evaluation for Parcel B Groundwater 

SC 5. --- Response to SC 5: The response partially addresses the comment; • Figure E-1 has been revised to address the areas described in the 
however, there are still a number of areas on Figure E-1 are not comment. 
shaded/contoured to reflect the total dissolved solids values (TDS). For 
example, the purple (<3,000 mg/L [milligrams per liter]) contour should 
extend to additional areas in the vicinity of Building 122 and Building 
123, including: well lR61MW05A (2,040 mg/L), well lRI0MWI2A 
(1,770 mg/L), well IRI0MW32A (952 mg/L), well PA50MW0IA (1,440 
mg/L), and well IRI0MW3 IA2 (2,230). Additionally the western area of 
Parcel B contains TDS concentrations that are <3,000 mg/L, but the 
yellow (3,000 to 10,000 mg/L) and pink ( 2:10,000 mg/L) shading is 
inappropriately applied in these areas. Please revise the western portion 
of Parcel B to show purple ( <3000 mg/L) shading, including wells 
IR07MW24A (I, 188 mg/L), IR07MW25A (1,262 mg/L), and remove the 
yellow shading in this area. Well IR07MW62A [assume this is 
IR07MW26A] (3,420 mg/L) should fall within the yellow shading rather 
than pink. 
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New Comments on the Draft Final TMSRA 

General Comment, APPENDIX J, Metals Concentrations in Franciscan Bedrock Outcrops Study Report 

I. --- Although Appendix J discusses an investigation of metal concentrations • The study provided in Appendix J is designed to provide regional 
of two Franciscan Complex rock types (specifically, radiolarian chert and infonnation. The sites identified are not considered a site background 
serpentinite) at three different locations; it is unclear how this study according to EPA guidance (EPA 2002a), and therefore a direct data 
specifically relates to metal concentrations at HPS. Throughout this comparison is inappropriate. EPA notes in this guidance that data from 
appendix, general correlations are made between the results of this regional or local resources may be useful for qualitative analysis of 
investigation and HPS, but no specific comparisons between these three regional conditions (EPA 2002a). The goal of the report in Appendix .I is 
study areas and the soil and rocks of HPS are made. For example, it is similarly stated in the text: ''Knowledge of the normal range of ambient 
unclear whether metals concentrations associated with the Innes A venue metals concentrations at nonindustrialized sites with a similar geological 
serpentinite outcrop is similar to HPS; it appears that the chromium setting to HPS will provide a better understanding of risks posed by 
concentrations may be different. so Innes A venue may not be naturally occurring serpentinite, chert, and basalt bedrock." 
representative of the serpentinite used to construct HPS. Please provide a • The report was not changed as a result of this comment . 
specific comparison between the results of the metals concentrations from 
the three above mentioned investigation sites with results from HPS. 

Specific Comments 

I. 2-18 Section 2.2.4.3, Page 2-18: Please remove the phrase "federal • The text of the paragraph that describes the A-aquifer in Section 2.2.4.3 
groundwater classification criteria and". on page 2-18 was revised as follows: "The A-aquifer at Parcel B is also 

considered unsuitable by the Navy as a potential source of drinking water 
based on federal ground•,•,rater classification criteria and an evaluation of 
the site-specific factors identified in EPA 's letter. .. " 

2. --- Table 2-4: Adding a table similar to Table 2-4 that includes the average • Detailed infonnation such as average concentrations of chemicals in 
concentrations for the major risk drivers in the soil removed and also the removed soil and in sidewall confinnation samples is beyond the scope 
average concentrations from the lateral confimrntion samples would be of the TMSRA. Although this information might be helpful, it would 
helpful. The narrative text frequently mentions that the Navy terminated require significant additional work that is not within the scope of the final 
removals because it was essentially chasing ubiquitous metals, but the TMSRA nor possible within the current schedule. Data from sidewall 
narrative doesn't provide any details. Including that information in a confirmation samples is already incorporated into the HHRA; removed 
table would be a simple way to verify the text and illustrate what was samples have no bearing on the HHRA. 
removed and what remains. • Even though ubiquitous metals created difficulties during the remedial 

action, the Navy successfully delineated and excavated chemicals that 
exceeded cleanup goals at 93 of I 06 excavations during the remedial 
action. Of the remaining 13 excavations, the Navy delineated the extent 
of chemicals that exceeded cleanup goals at eight excavations although 
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these areas were not completely excavated because the remaining 
chemicals of concern were considered ubiquitous metals (nearly always 
manganese). The five remaining excavations were not completely 
delineated; three of these five were investigating the extent of 
manganese. Average concentrations of manganese are presented in the 
Draft Construction Summary Report (Tetra Tech 2002) for excavations 
with manganese as a chemical of concern. The 13 excavations listed 
above include: 

- Eight delineated but not excavated: I 0-1, I 0-2, I 0-5, 20-1, 24-9, 
80628, 83229, and 83622 

- Five not delineated: 7-4, 24-1, 24-8, 83 718, and industrial drain 
line; 3 with manganese: 24-1, 24-8 and 83 718 

• The repot1 was not changed as a result of this comment . 

3. J-3 Aggendix J, Section 2.2, Franciscan Subunits in the San Francisco Area, • Figure 5 shows that the Marin Headlands Terrane underlies all of the 
Page 3: Item 3 states that there is Marin Headlands Terrane in the southern portion of Hunters Point. Only the portion that outcrops is 
southern part of Hunters Point, but Figure 5 depicts the Marin Headlands located in the central pat1 of the shipyard. 
Terrane in the central part of Hunters Point, specifically on the southern • The report was not changed as a result of this comment. 
side of Point Avisadero, which is in the center of the shipyard. 

4. --- Am;,endix J, Aggendix 8, Statistical Results, Tables 8-1 through 8-13, • The summary statistics are used to generate box plots (Attachment 81 ). 
Summa1y Statistics Tables: It is unclear why summary statistics have The box plots indicate whether the data is based on non-detect (censored) 
been provided for metals that have as few as one or two detects, when the data (hollow circles) or detected data (filled circles). Completing 
sample sizes range from 15 to I 00. Although summary statistics can be statistics for all metals regardless of detections allows for a complete set 
calculated for a single detect from a sample size of I 00, the resulting of plots. The plots clarify which metals are frequently or infrequently 
statistics reflect a summary of the detection limit and not a summary of detected, as well as the range of detections. Section 3 of Attachment 8 
likely population (actual) concentrations. Please delete summary describes the statistical approach for data sets with more than 15 percent 
statistics for metals with fewer than 3 detects. censored data. "For samples with greater than 15 percent censored data, 

population moments (such as the mean and standard deviation) were 
calculated using stochastic modeling, following the "bounding" approach 
described in EPA (2002b ). This approach treats each censored datum as 
a random variable that can assume any value between zero and its 
respective reporting limit."' The statistical basis is appropriate and clearly 
defined. The box plots clearly identify the data distribution of both 
detects and non-detects. 

• The report was not changed as a result of this comment . 
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5. J-13 Section 5.2 Risk Evaluation, Subsection 5.2.2 Twin Peaks Boulevard, • The data set was reviewed. The text of Section 5 .2.2 was revised as 
Page 13: The text indicates that the hazard index (HI) is primarily follows to identify manganese and iron as the primary contributors to the 
attributed to manganese and nickel. However, after computing a handful HI. "The HI ranged from 9.8 to 63 for samples collected at the Twin 
of the hazard quotient ratios for the Twin Peaks dataset, it appears that the Peaks Boulevard site, and is primarily attributed to manganese and~ 
HI is predominantly attributed to manganese and iron and, to a lesser iron (Figure C-4)." 
extent, antimony, arsenic, barium and copper. Please recalculate the HI 
for the Twin Peaks dataset to ensure that the text adequately reflects the 
quantitative results. 

Minor Comments 

I. J-13 Ai;mendix J, Section 5.2 Risk Evaluation, Subsection 5.2.1 Innes Avenue, • This typographical error was corrected. The last sentence of Section 
Page 13: The first paragraph under Subsection 5.2.1 indicates that the 5.2.1 was revised as follows: "The ELCR from 24 of the 33 samples 
excess lifetime cancer risk (ELCR) for samples collected at the Innes (about 75 percent) was below I x ]0"

5
; the ELCR from the remaining 

Avenue ranged from I .2E-06 to l .6E-05. However, the final sentence of samples was between I x 10·5 and / x /0.r._,, The text of Section 5.2.1 
the aforesaid paragraph discusses that the ELCR from the remaining now accurately reflects the quantitative results. 
samples was between I E-05 and I E-04. It is unclear if the 
aforementioned ELCR range is a typographical error and should be 
changed to I E-06 and I E-05. Please review the text in Section 5.2.1 to 
substantiate that the text corresponds to the quantitative results. 

2. J-14 Ai;mendix J, Section 5.2 Risk Evaluation, Subsection 5.2.3 Malta and • This typographical error was corrected. The last sentence of Section 
O'Shaughnessy, Page 14: The first sentence on page 14 is incomplete. 5.2.3 was revised as follows: "The HI for samples ranged from 4.7 to 36 
Please complete the first sentence on the top of page 14 to include the collected at the Malta and O'Shauglmessy site, and is primarily attributed 
primary attribution of the HI. to manganese and iron (Figure C-6).'' 
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General Comments 

I. --- Ubiquitous Metals. DTSC supports soil remedies that • The following text was added to the TM SRA to explain the difference of opinion 
address total risk. including risk from ambient or between the Navy and DTSC on this issue: 
ubiquitous metals (S-4 and S-5). DTSC does not agree • "The Navy ackno11'ledges that DTSC does not agree with the Navy ·s rosition 1hut 
that ambient metals are naturally occurring and therefore ubiquitous metals are naturally occurring. Remedial alternatives developed in this 
DTSC does not agree with the Navy's definition of TMSRA address these concentrations of metals, regardless of their source.'' 
ubiquitous. As stated in our comments on the draft Parcel • These new sentences were added to the TMSRA after the description of the term 
B TMSRA, DTSC can accept 'agree to disagree' language ''ubiquitous" in the Executive Summary (page ES-5), Section 1.2. I (page 1-4), and 
on this issue. Section 2.3 (page 2-19). 

2. --- Groundwater. DTSC supports the continued monitoring • Quarterly groundwater monitoring at Parcel B since 1999 has not indicated new . 
of Volatile Organic Compounds (VOCs) and increased previously undiscovered sources of groundwater contamination at Parcel B. 
monitoring of mercury in groundwater at IR-26. DTSC is Contaminants that may remain in place have not affected groundwater to date and are 
unable to concur on the appropriateness of the elimination not expected to affect groundwater in the future. 
of groundwater monitoring wells and of other metals as • Please also refer to the responses to comments on Appendix I in Attachment 11 . 
contaminants of concern in groundwater. In our 
comments on the draft TMSRA, DTSC requested the 
continued monitoring of metals along the shoreline. 
DTSC will provide more specific comments on the 
TMSRA groundwater monitoring proposal after our 
review of the upcoming Appendix I "Trigger Levels for 
Groundwater Impact to San Francisco Bay." 
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2. --- The Navy is proposing a dynamic groundwater monitoring • The Navy is pleased that DTSC agrees with the conceptual approach outlined for 
( cont.) program, one that can adapt to new information and groundwater monitoring. The groundwater monitoring plan developed in the remedial 

concerns. DTSC conceptually agrees with this approach; design will include strategies from EPA's Triad approach. Dynamic work strategies 
however, the process for reviewing groundwater (one of the three central Triad concepts) incorporate the flexibility to change or adapt 

information and making changes is still in development. to new infom1ation. The Base Realignment and Closure Cleanup Team (BCT) will 

The groundwater monitoring alternative described in use infom1ation as it is gathered to best tailor future groundwater monitoring. The 

Section 5 appear more prescriptive by defining monitoring Navy envisions an adaptable program, where wells and analytes will be easily added 

of the mercury at IR-26 and VOCs at IR-10. Please or removed as necessary. The Navy will work closely with the BCT during 

include in the groundwater monitoring alternatives a development of the groundwater monitoring plan. 

description of the dynamic monitoring program proposed • As noted in the comment, the approach is still under development for application to 

by the Navy. The current monitoring program at Parcel B, the current basewide groundwater monitoring program. Details of the adaptable 

the Remedial Action Monitoring Program. is part of the strategy will be contained in the future remedial action monitoring program that will 

current remedy and changes to this remedy must be be paii of the remedial design. The change management process for modifications to 

approved by the regulatory agencies. A future and the monitoring program will be part of the design document, which will, itself, be 

dynamic Remedial Action Monitoring Program will also 
subject to the approval of the Federal Facility Agreement (FFA) signatories. 

be part of the Parcel B remedial action and the process for • The repo11 was not changed as a result of this comment. 

modifications and approval must be defined in the Parcel 
B ROD Amendment. 

3. --- Methane. In 2005 the Navy detected methane in one area • The purpose of the methane source removal is to eliminate sources of methane gas 
during a comprehensive survey of Installation Restoration that would result in an accumulation of methane gas in an on-site structure at a 
(IR) Sites 07 and 18. DTSC agrees with the Navy·s concentration above 1.25 percent by volume in air. or that would result in methane gas 
proposal to remove the methane source. The Navy states at the facility boundary at a concentration above 5 percent by volume in air, as 

that the cleanup standards for methane at landfill sites, required in Cal. Code Regs. tit. 27, ~ 2092 I (a)( I) and (a)(2) cited as potential 

although not applicable, are relevant and appropriate to the chemical-specific ARARs. The Navy fully expects. based on the circumstances 

methane source area at IR-07 and the Navy accepts the surrounding the detection of methane. that excavating soil to ( or below) 1.25 percent 

substantive provisions of the regulations at Title 27 of the by volume in air will result in compliance with the ARAR and will be protective of 

California Code of Regulations, Section 20921 (a)( I) and human health and the environment. The Navy will confirm the success of the 

(2). These California Regulations are within Article 6, remediation by collecting soil gas samples after the excavation is complete. 

Gas Monitoring and Control at Active and Closed 
Disposal Sites. The use of these standards applies to 
landfills with existing methane generating sources. 
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3. --- They are not intended as a standard for detennining the • The Navy will not accept any other provisions in Cal. Code Regs. tit. 27, Chapter 3, 
(cont.) successful removal of a methane source or a determination Subchapter 4, Article 6 or Subchapter 5, Article 2 ~ 21 190, as potential state action-

that no further action is necessary. Further, the State of specific ARARs because the Navy will not identify for the transferee post-transfer 
California uses the standards found in Title 27 of the land uses or design requirements. Instead, the Navy would use the IC component that 
California Code of Regulations, Section 20921 (a)( I) and requires engineering controls unless it is demonstrated that these engineering controls 

(2) in conjunction with other regulating provisions; are not necessary to address levels of methane gas that present an explosive hazard. 

including the entire Title 27, Chapter 3, Subchapter 4, The regulatory agencies will have the opportunity to review, comment on, and concur 

Article 6 and Subchapter 5, Article 2, Section 21190 - in the design and application of the engineering controls or the demonstration that no 

Post Closure Land Uses. engineering controls are necessary. 

In 2005, DTSC published the "Advisory on Methane • The Navy plans to remove the source of methane as pa11 of a time-critical removal 

Assessment and Common Remedies at School Sites" action that is scheduled to be implemented before the ROD amendment is completed. 

(Advisory). TI1e purpose of the Advisory is to provide The Navy will use visual observations of waste ·that may be the source of methane 

guidance on investigations and common remedies for 
during the removal to guide the cleanup and will conduct a soil gas survey following 

school sites; however, the recommendations are 
the removal to identify whether methane is still present and may pose an unacceptable 

considered protective of public health and are based upon 
risk. The Navy will continue to discuss the remediation strategy for methane with the 

a survey of local regulations and ordinances that address a 
regulatory agencies during preparation of the proposed plan and ROD amendment. 

myriad of source of methane and land uses. As stated in 
the DTSC Advisory: 

"Methane is an asphyxiant and is combustible and 
potentially explosive when it is present at concentrations 
in excess of 53,000 parts per million by volume (ppmv) in 
the presence of oxygen. This concentration is referred to 
as the Lower Explosive Limit (LEL). In order to provide 
some margin of safety, a concentration of approximately 
ten percent (10 percent) of the LEL, or 5,000 ppmv is 
commonly utilized as an "action level" above with 
mitigative measures are recommended. 
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3. --- Where it is present at concentrations in excess of 5,000 (see above) 
(cont.) ppmv, it is often conservatively presumed that methane 

may infiltrate through flooring material or cracks, 
accumulate under footings and in enclosed spaces (e.g., 
small rooms, vaults, wall spaces), and then cause a fire or 
explosion when an ignition source ( e.g. pilot flame, 
electrical spark, cigarette) is present." 

DTSC's methane Advisory defines a methane hazard as an 
accumulation, or potential accumulation of methane in the 
subsurface at concentrations in excess of 5,000 ppmv. 
According to the Advisory. further response action (e.g. 
periodic monitoring, removal action) may be needed for 
sites with methane detection at or above 5,000 ppmv, or 
methane pressure of 0.5 pounds per square inch (psi). 13 .0 
inches of water, or I inch of mercury. Because the 
purpose of the Hunters Point cleanup standard for methane 
is to detennine if further action in regards to methane is 
required, DTSC requests that 5,000 ppmv (5 percent by 
volume in air) is adopted. 

DTSC understands that the proposed land use for IR-07 
and 18 is open space; however, this designation does not 
restrict above or below ground structures in this area. 
Methane in soil at the 1.25 percent (by volume in air) 
cleanup standard proposed by the Navy, indicates a 
continued methane source and methane hazard. Therefore, 
in order to protect public health at this site, if 1.25 percent 
is selected as the cleanup standard, the State of California 
requests that the substantive requirements of Title 27, 
Chapter 3, Subchapter 4, Article 6, and Subchapter 5, 
Article 2, Section 21190 - Post Closure Land Use be 
identified as an ARAR. 
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4. --- Seawalls. DTSC's objective in requesting that the • Institutional controls will be in place to protect the integrity of covers, including the 
seawalls are included in the soil remedy is to ensure the edges of the covers, and to require periodic inspection and maintenance. The Navy is 
integrity of the soil cap/cover at the shoreline to protect committed to preserving the integrity of the soil cover remedy. However, the Navy 
public health and the environment. Remedial Actions views maintenance of the seawalls as a separate and unrelated issue. The Navy does 

under the Comprehensive Environmental Response not propose to include long-term maintenance of the seawalls as part of the remedy in 

Compensation and Liability Act (eERCLA) can not rely the upcoming ROD amendment. The integrity of soil covers, including the edges, can 

on requirements not identified as ARARs or Institutional be adequately maintained without requiring on-going maintenance of the seawalls. 

Controls. DTSe requested that continued maintenance of Please also refer to the discussion on seawalls in the Navy's position letter sent to the 

the seawall be included as an Institutional Control in order BCT on May 18, 2007 (included as Attachment L 1 ). 

to ensure the integrity of the soil cap/cover at the • The report was not changed as a result of this comment. 

shoreline. DTSC is willing to explore other language that 
ensures the lateral containment of soil at the 'leading edge' ' 
of the protective cap; however, this language must ensure 
the caps integrity at the shoreline. 

5. --- Remedial Action Objectives for VOCs in soil. In our • The text of Section 4.1 was revised to add the following remedial action objective 
comments on the draft Parcel B TMSRA, DTSe requested (RAO) for soil gas: 
soil Remedial Action Objectives for the protection of • Prevent exposure to VOCs in soil gas at concentrations that would cause unacceptable 
human health from inhalation of soil gas containing risk via indoor inhalation of vapors. Remediation goals for soil gas will be established 
VOCs. voes in soil gas are known to occur at Hunters during the remedial design. 
Point Shipyard. The Parcel B TMSRA includes Soil 
Vapor Extraction (SVE) as a remedial alternative for soil. 
DTSe agrees with the Navy's proposal to address 
potential issues related to vapor intrusion by collecting 
site-specific soil gas sampling after remediation is 
complete to demonstrate that the remedy is operating 
properly and successfully. DTSC understands that 
because of varying and changing site conditions, the risk 
from soil gas can not be determined until after the soil gas 
survey is completed. Still, DTSC requests that a Remedial 
Action Objective for soil gas be proposed that is protective 
of residential, commercial, and industrial workers from 
outdoor and indoor inhalation of voes in soil gas. 
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The table below contains the responses to comments received from the Department of Toxic Substances Control (DTSC). Human and Ecological 
Risk Division (HERD) on the "Draft Final Parcel B Technical Memorandum in Support of a Record of Decision Amendment [TMSRA]. Hunters 
Point Shipyard, San Francisco, California," dated June 22, 2007. Comments were submitted by James Polisini (HERD) on August 28, 2007. 
Throughout this table, italicized text represents additions to the TMSRA and strikeout text indicates locations of deletions. Also throughout this 
table, references to page. section, table, and figure numbers pertain to the draft final TM SRA, even though some of these numbers have changed in 
the final TMSRA. 

No. Page Comment Response 

General Comment 

I. --- The Response to Comments (RTC) submitted by HERD, included as • Comment acknowledged; no response required . 
part of Appendix K Table 3, was reviewed and responses are 
generally acceptable. HERD would generally recommend that: 1) 
any HHRA contain a presentation of summed risk and/or hazard 
from exposure to both soil and groundwater; and, 2) that the ERA 
describe the location and concentration of sediment samples with 
potential contaminants between the National Oceanic and 
Atmospheric Administration (NOAA) Effects Range-Low (ER-L) 
and Effects Range-Median (ER-M). However, given that: I) the 
focus of this document is presentation of remedial alternatives which 
are media-restricted: and, 2) inte11idal remedial alternatives for 
ecological hazard will address the entire Parcel B shoreline (i.e., 
areas exceeding both the ER-Land ER-M laterally), HERD accepts 
the HHRA and ERA methodology as applied to the Parcel B 
TMSRA. 

Specific Comments - Volume I 

1. --- The HHRA in the TMSRA addresses risk and/or hazard associated • The radiological addendum to the TM SRA includes a summary of risks from 
with chemicals that are not radioactive. A radiological addendum to chemical and radiological contaminants. The draft radiological addendum 
the TMSRA is being prepared to evaluate remedial alternatives for was submitted on July 3, 2007: the final radiological addendum is scheduled 
radiological contamination (Section 6.5.4, page 6-34). This TMSRA to be submitted in late November 2007. 
addendum will then address cumulative risk from both chemical and • The repo11 was not changed as a result of this comment. 
radiological contaminants (Executive Summary, page ES-6; Section 
1.2,4, page 1-8). Evaluation of Parcel B remedial alternatives should 
not be completed until the cumulative chemical and radiological risk 
and/or hazard estimates are available. 
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2. --- Approximately 75 percent of Parcel B is currently covered by • The current redevelopment plan does not include establislunent of any 
pavement and buildings with little open space or terrestrial habitat ecological habitat. Institutional controls will be in place to control future 
(Section 3.2, page 3-9). The SLERA correctly addresses the changes in land use. The FFA signatories will have approval over those 
currently available intertidal habitat and aquatic exposure to Parcel 8 future changes and will be able to consider potential ecological hazards when 
groundwater in evaluating Parcel 8 ecological hazard. Changes in changes to land uses are proposed. 
future use which results in establishment of more significant • The report was not changed as a result of this comment. 
terrestrial habitat will require re-evaluation of the potential 
ecological hazard associated with terrestrial contaminants. 

Specific Comments on Human Health Risk Assessment - Appendix A 

3. --- The methodological revisions to the HHRA for the Parcel 8 TMSRA • Comment acknowledged; no response required . 
(Section A.2.0, page A-3, seven bulleted items) address many HERD 
comments on previous HHRA reports. This comment is meant for 
the DTSC Project Manager and no response is required from the 
Navy or Navy contractor. 

4. --- For groundwater, non-detected (U-qualified) and estimated below • Tables A3-l through A3-7 of the TMSRA summarize the groundwater data 
reporting limit samples (UJ-qualified) were excluded from the data evaluated in the HHRA for Parcel 8. The data presented in these tables are 
set to reduce the influence of historical sample results reported as organized by each groundwater exposure area and aquifer evaluated in the 
non-detected (Section A.4.1, page A-9). HERD does not object to HHRA. These tables include infonnation on chemical detection frequencies 
this data reduction process as long as sufficient reported data remain (based on the data set for the HHRA) and the range of detection 1 imits for 
to provide a sufficiently accurate estimate of groundwater nondetected results (that is, U- and UJ-qualified data). Please note that, based 
concentrations. Please provide a table, or reference the existing on regulatory agency comments, the Navy agreed to use the results of the 
table, which indicates either the percent of samples reported as detect maximum concentration scenario to identify chemicals of concern for 
or the percent of samples reported as U-qualified and UJ-qualified. groundwater. (See Sections A5. 1.2 and A 9 .6 of Appendix A of the TMSRA.) 

This approach provides an additiona I measure of conservatism to the risk 
evaluation and addresses the potential underestimate of risks associated with 
limiting calculation of exposure point concentrations (EPC) for groundwater 
to detected results. 

• The report was not changed as a result of this comment. 
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5. --- Risk and or hazard for each potential receptor scenario is evaluated • Comment acknowledged; no response required. 
for each redevelopment block regardless of the planned use (Section 
A4.3.l, page A-11). This provides the residential use scenario 
estimates of risk and/or hazard for consideration during evaluation of 
remedial alternatives. This comment is meant for the DTSC Project 
Manager and not response is required from the Navy or Navy 
contractor. 

6. --- HERD defers to the DTSC Geological Services Unit (GSU) for • Comment acknowledged; no response required. 
evaluation of the plume delineation for Volatile Organic Compounds 
(VOCs) and hexavalent chromium (Section A4.3.2, page A-13; 
Attachment A4 ). 

7. --- The U.S. EPA statistical program for calculating the Exposure Point • Comment acknowledged. The Navy will use Pro UCL 4 to calculate EPCs for 
Concentration (EPC) has been updated from the ProUCL 3.0 used to groundwater in future HHRAs that incorporate new data, such as the HHRA 
estimate the groundwater EPC (Section AS .1.2, page A-18) to for Parcel E-2. As noted in the comment, recalculation of EPCs for 
ProUCL 4 (http://www.epa.gov/esditsc/software.htm). EPCs need groundwater is not required for Parcel B. 
not be recalculated for the Parcel B TMSRA, but future HHRA • The report was not changed as a result of this comment. 
documents should utilize this updated version. 

8. --- HERD reviewed the following components of the HHRA and has no • Comment acknowledged; no response required. 
recommendations on the methodology used. Rather than providing 
specific comments for each, the HHRA components for which 
HERD has no recommendations or additional requirements are: 

a. Exposure Point Concentrations (EPCs) for Soil (Section AS. I. I, 
page A-17); 

b. EPC for Groundwater (Section AS.1.2, page A-18); 

C. EPCs for media other than soil and groundwater (Section 
AS.1.3, page A-21; Tables A-2 through A-3); 

d. Exposure Parameters and Dose Estimates (Section AS.2, page 
A-24; Tables A-4 through A-9); 

e. Exposure to Lead (Section A6.4, page A-27); 
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8. --- f. Toxicity Assessment (Section A6.0, page A-25; Table A-11 and • Comment acknowledged; no response required . 
( cont.) A-12); and, 

g. Lead Evaluation (Section A6.4, page A-2; Section A 7.4, page 
A-33). 

This comment is meant for the DTSC Project Manager and no 
response is required from the Navy or Navy contractors. 

9. --- A 'buffer zone' of 100 feet is applied to VOC plumes and to non- • Comment acknowledged; no response required . 
plume groundwater wells with VOCs as Contaminants of Potential 
Concern (COPCs) (Section A9.3, page A-44) based on reference to 
EPA guidance (EPA, 2002). A representation of the subsurface 
utilities which may act as preferential migration pathways (Figure A-
9) in excess of the I 00 foot inhalation risk 'buffer zone' (Figure A-8) 
(Section A9.3. page A-44). This figure should be consulted during 
evaluation of remedial alternatives where risk and/or hazard 
associated with VOCs is potentially involved. This comment is 
meant for the DTSC Project Manager and no response is required 
from the Navy or Navy contractor. 

Specific Comments on Ecological Risk Assessment - Appendix B 

10. --- The Screening Level Ecological Risk Assessment (SLERA) • Comment acknowledged; no response required . 
provided in the Parcel B TMSRA address potential ecological hazard 
associated with Parcel B groundwater movement into San Francisco 
Bay and direct exposure of benthic invertebrates to Parcel B 
intertidal and subtidal sediments (Section B 1.1, page B-2). This 
descriptive comment is meant for the DTSC Project Manager and no 
response is required from the Navy or Navy contractor. 
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I I. --- HERD reviewed the following components of the SL ERA and has • Comment acknowledged; no response required . 
no recommendations on the methodology used. Rather than 
providing specific comments for each, the SLERA components for 
which HERD has no recommendations or additional requirements 
are: 

a. Conceptual Site Model (Section 82.1, page 8-3); 

b. Fate and Transport Pathways (Section 82.1.2, page 8-4); 

C. Exposure Pathways (Section 82.1.3, page 8-4); 

d. Assessment and Measurement Endpoints (Section 82.1 .4, page 
8-5); 

e. General Approach (Section 82.2, page 8-7); 

f. Toxicity Reference Values (TRVs) for Birds and Mammals 
(Section 82.3.3, page 8-1 I); 

a Vertebrate Exposure Parameters (Section 84.1.3, page 8-17 z:,· 

through 8-27); 

This comment is meant for the DTSC Project Manager and no 
response is required from the Navy or Navy contractors. 

12. --- Ecological Hazard to benthic invertebrates is evaluated by • Comment acknowledged; no response required . 
comparison to only the NOAA ER-M, (Section 82.3. I, page 8- I 0) 
which is the midpoint of the sediment concentrations evaluated by 
NOAA in setting sediment screening criteria. HERD typically 
requires the evaluation of benthic invertebrate receptors by 
comparison to both the NOAA ER-Ls, the 10th percentile of the 
NOAA sediment data set, and ER-Ms. Given that the intertidal 
sediment remedial alternatives for ecological hazard including a 
revetment will address the entire Parcel 8 shoreline (Volume I, 
Section 4.3.2.1, page 4-24; Section 5.1.1, page 5-2; Appendix K, 
Response to EPA Comment number 10 on Draft TMSRA, Table I, 
page I 0), HERD accepts the ER-M comparison for this Parcel 8 
TMSRA. 
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13. --- There is, in fact, no 'standard convention' of lowering an acute • The text of Section 82.3.2 in the first full paragraph on page B-11 was 
aquatic toxicity by 80 percent (Section B2.3 .2, page B-1 I) to revised as follows: ''lfno first-tier criterion was available for a specific 
estimate a chronic toxicity value where no chronic toxicity value analyte, an acute value was selected as a second-tier criterion. Each acute 
exists. Given that the majority of the mobile groundwater criterion was made more protective, and thus conservative, by applying the 
contaminants lacking chronic toxicity values are inorganic elements standard convention of lowering the value by 80 percent to make acute 
of lower acute toxicity, HERD does not require revision of the subset criteria more appropriate for use in chronic exposure scenarios (EPA 1986). 
of 'estimated' chronic toxicity values which used this method. The Where no fu-st- or second-tier criteria were available, instantaneous criteria 
'standard convention' phrase, based on a 20 year old EPA document were used as third-tier criteria. Each instantaneous criterion was made more 
(Gold Book) should be removed from the text. protective by applying the standard convention of lowering the value by 90 

percent to make instantaneous criteria more appropriate for use in chronic 
exposure scenarios (EPA 1986). In those cases where no fu-st-, second-, or 
third-tier criteria were available, published EPA lowest-observable-effects 
criteria were included for screening. The selected screening criteria for the 
evaluation of Parcel B groundwater are shown in Table 8-5 along with the 
basis for the selection." 

14. --- The SLERA identifies Contaminants of Potential Ecological • Comment acknowledged: no response required . 
Concern (COPECs) for surface sediment (Section 83.1, page 8-13), 
subsurface sediment (Section B3.2, page B-13) and groundwater 
(Section 83.3, page B-14) which pose potential ecological hazard for 
benthic invertebrates. After comparison to regional 'ambient' 
concentrations, 'refined' lists ofCOPECs for surface sediment 
(Section 85.1.2.1, page 8-34), subsurface sediment (Section 
85 .1.2.2, page 8-35) and groundwater (Section 85.1.2.3, page 8-36) 
are presented. This descriptive comment is meant for the DTSC 
Project Manager and no response is required from the Navy or Navy 
contractor. 
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15. --- The SLERA identifies COPECs for surface and subsurface • Comment acknowledged; no response required. 
sediments which pose potential ecological hazard to birds (Section 
84.4.1, page 8-29) and mammals (Section 84.4.2, page 8-30). No 
red-tailed hawk SLERA Hazard Quotients (HQs) exceeded one 
indicating no significant potential adverse effects for this receptor. 
Estimates of ecological hazard to birds using: I) the 95 percent upper 
confidence limits on the mean rather than the maximum 
concentration as the EPC; and, 2) site specific exposure scenarios, 
identified COPECs which pose potential adverse ecological hazard 
(Section 85.1.3.1, page 8-39; Tables 8-26 and 8-27). Estimates of 
ecological hazard to mammals using I) the 95 percent upper 
confidence limit on the mean rather than the maximum concentration 
as the EPC and 2) site specific exposure scenarios identified 
COPECs which pose potential adverse ecological hazard (Section 
85.1.3.2, page 8-46; Tables 8-26 and 8-27). This descriptive 
comment is meant for the DTSC Project Manager and no response is 
required from the Navy or Navy contractor. 

16. --- The HQs for ten groundwater COPECs (arsenic, copper, lead, • The Navy disagrees with the conclusion that concentrations of lead in the 
mercury, selenium, zinc, alpha-chlordane, endrin aldehyde, gamma- subset of wells evaluated for the SLERA are increasing. Only five 
chlordane and heptachlor) exceeded 1.0 (Section 85.1.2.3, page 8- groundwater samples contained lead at a concentration that exceeded the 
36). All these COPCs except mercury are not retained as COPECs Hunters Point groundwater ambient level ( 14.4 µg/L). Subsequent samples 
based on trends, subsequent sample results and comparison of the 16 collected from all wells resulted in lower concentrations (so that refined 
point of compliance samples over 12 sampling periods to hazard quotients were less than I). Lead was not retained as a COPEC for 
groundwater 'ambient' concentrations. HERD does not agree that aquatic receptors because detected concentrations that resulted in refined HQs 
all of these groundwater COPECs should be dropped. For example, above I were infrequent and sporadic. 
groundwater detections of lead appear to be increasing in • The evaluations presented in Appendix I of the draft final TM SRA include an 
concentration over time (Figure 8 l-3a). In addition, comparison to assessment of results for groundwater samples collected from wells that are 
the 16 point-of-compliance-wells provides evaluation of the inland of the 16 wells used in the SLERA. 
ecological hazard only over the 12 sampling periods included. 
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16. --- A relatively simple evaluation of groundwater well samples further • The Navy agrees that the proposed source removal for mercury may also 
( cont.) inland from the point of compliance wells for the full list of ten reduce concentrations of other metals. such as lead. in groundwater in the 

COPECs would provide an assessment of future ecological hazard as same area. 
groundwater moves toward San Francisco Bay. However. control of • The report was not changed as a result of this comment. 
groundwater mercury concentrations (Volume I, Section 6.5.5, page 
6-35) will most likely also control other groundwater COPECs (e.g., 
lead). 

17. --- Sediment remedial actions to address the potentially significant • Comment acknowledged; no response required. 
ecological hazard for birds, indicated by HQs greater than 1.0 based 
on the high Toxicity Reference Value (TR V1,,gh) (Section B5 .1.3. I, 
page B-39), will most likely address the lesser potential ecological 
hazard for mammals, indicated by HQs greater than 1.0 bases on the 
low Toxicity Reference Value (TRV10w) (Section B5.1.3.2, page B-
46). This comment is meant for the DTSC Project Manager and no 
response is required from the Navy or Navy contractor. 

Conclusions 

I. --- (a) Evaluation of remedial alternatives for the protection of human • (a) See the response to specific comment I. 
health should not be completed until the pending addendum to the • (b) Comment acknowledged; no response required . 
HHRA which will address summed risk and/or hazard associated 

(c) Comment acknowledged; no response required . 
with chemical and radiological exposures. • 
(b) The 100 foot buffer zone applied to groundwater plumes and 
groundwater wells with detected VOC results should be protective of 
human health as long as the presentation of underground utilities 
which may serve as preferential migration pathways is considered 
when evaluating future land use and remedial alternatives. 

(c) Given that potential ecological hazard is associated with the 
intertidal sediment and the remedial alternatives to address 
ecological hazard include a revetment which will address the entire 
Parcel B shoreline, HERD accepts the ER-M sediment comparison 
for this Parcel B TMSRA because consideration of the ER-L would 
not increase the remediation area. 
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1. --- (d) While other groundwater COPECs, in addition to mercury, • (d) Comment acknowledged; no response required . 
( cont). appear to pose potential adverse ecological hazard, control of 

groundwater mercury concentrations would most likely also control 
other groundwater COPECs (e.g., lead). 
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The table below contains the responses to comments received from the San Francisco Bay Regional Water Quality Control Board (Water Board) on 
the "Draft Final Parcel B Technical Memorandum in Support of a Record of Decision Amendment [TMSRA ], Hunters Point Shipyard, San 
Francisco, California," dated June 22, 2007. Comments were submitted by James Ponton (Water Board) on July 23, 2007. Throughout this table, 
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No. Page Comment Response 

General Comments 

I. --- General RTC No. I, Installation Restoration Site (IR) Site 26 • Comment acknowledged; no response required . 
We are pleased with the Navy's proposal to modify Alternatives S-3, S-4, and S-5 
to include mercury source removal in the EE-05 excavation area. 

2. --- General RTC No. 2, Groundwater Evaluation Criteria • The Navy does not plan to issue a separate response to the 
The Navy's response to our March 2006 (Water Board 2006) letter is not Water Board's letter from March 2006. The information in 
included in this version of the TMSRA. The TMSRA states that the issues raised response to the letter is contained in the TMSRA. 
in our letter will be addressed in the missing Appendix I that is scheduled for an • Please also refer to the responses to comments on Appendix I in 
August 7 release. With the understanding that the trigger level discussion Attachment 11. 
developed in the Parcel D FS (SulTech 2007) will closely resemble Appendix I, 1 • The report was not changed as a result of this comment. 
have used the key elements of the Parcel D FS (i.e., Appendix G, Groundwater 
Modeling and Calculation of Attenuation Factors, Appendix H, Preliminary 
Screening of Groundwater Impacts to San Francisco Bay, and Appendix I, 
Trigger levels for Groundwater Impacts to San Francisco Bay) as surrogates for 
this discussion. Although this decision was made to meet our TMSRA review 
schedule commitment, before this report can be finalized we need to review 
Appendix I. 

2a. --- Point of Compliance • The Navy does not agree with the use of the term "point of 
We disagree on the definition of point of compliance (i.e., where we measure compliance" to refer to the general discharge of groundwater 
groundwater discharge to the bay) We request the point of compliance (POC) into surface water. "Point of compliance" has specific 
apply to a monitoring well or sampling point, located on what is essentially regulatory-driven definitions that are not applicable or relevant 
''lands end." You define the point of compliance as: and appropriate to the discharge of groundwater from Parcel B 

• The interface of A-aquifer groundwater with the bay (Appendix C, page C- into the bay. The Navy defines the point of exposure (POE) for 

26) groundwater discharge to surface water as the interface of the 
sediment and the surface water. Groundwater is present below 

• Areas within the shoreline sediment pore space and areas where groundwater that interface; surface water is present above it. Surface water 
surfaces and mixes with surface water of the bay (Appendix K, Table 4, page quality criteria do not apply to groundwater below the interface. 
124), and 
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2a. 
(cont.) 

• The surface water at the interface of A-aquifer groundwater with the bay • The Navy does not propose to sample surface water in the bay, 
but instead to establish a point of measurement (POM) at a 
groundwater monitoring well near the shoreline. The analytical 
results of the groundwater sample obtained at the POM can be 
compared against the trigger levels estimated for that specific 
location to identify whether additional evaluations are 
necessary. The additional evaluations that may occur ifa 
trigger level is exceeded include: 

(Appendix C, Section C2.2.2, page C-26). 

Your proposal to sample bay water will provide no infom,ation on the quality of 
groundwater entering the bay due to gross surface water mixing and resultant 
dilution effects nor does it provide those data necessary in evaluating the need for 
a groundwater corrective action targeted at protecting the bay. 
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- Increasing the frequency of monitoring in the well where 
the trigger level was exceeded to evaluate whether the 
elevated level is persistent; 

- Monitoring groundwater at a location farther downgradient 
to evaluate whether the attenuation estimated in 
establishing the trigger level has occurred; 

- Using site-specific, detailed information to more accurately 
estimate attenuation (including processes such as 
adsorption, as has been proposed at Alameda Point 
[formerly Naval Air Station Alameda] Site IR-28) and 
degradation; or 

- Implementing a selected remediation alternative for 
groundwater treatment. 

• Evaluations will occur during the Parcel B remedial design. 

• The text of Section 15 .0 was revised to include the following 
discussion of POE and POM. "Trigger levels apply only to 
.1pecific local ions and chemicals: the point of measuremenr_for 
comparison to a trigger level will be an individual groundwater 
monitoring well. in some cases. the point of measurement may 
be a well near the shoreline. For COCs that exist in 
groundwater near the shoreline, the chemical conce11tratio11s in 
groundwater at the point of measurement will be used to 
represent the concentrations that exist.farther ba_vward at the 
interface of the sediment and the surface v.·ater of the bay 
where groundwater discharges (the point of exposure)." 

• 
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2a. --- The Navy's proposed A-aquifer to surface water POC also appears to conflict • The planned sampling at the POM and comparison to trigger 
(cont.) with the stated purpose of groundwater monitoring program which is to: levels is consistent with the Navy's goals for the groundwater 

• Demonstrate that concentrations of the surface water quality monitoring program. The Navy does not plan to sample water 
contaminants of concern (COCs) in the groundwater are less than their from the bay. 
respective trigger levels; or that the plumes that contain these COCs area 
stable (i.e., the plume is not migrating to the surface at concentrations 
that will exceed the surface water remedial goals); and, 

• Provide information (data) used in evaluating the potential need for 
corrective action to protect surface water. 

We maintain that measuring the bay water does not satisfy the stated goals of 
your groundwater program. 

Lastly, the TMSRA should propose monitoring methods and techniques to satisfy • Sampling procedures will be specified in the groundwater 
the intent of the groundwater program in the near shore setting. Similar monitoring plan that will be prepared during the remedial 
groundwater to surface water issues are being researched and worked on by design. However, traditional sampling techniques currently in 
Water Board Region 9 and Navy at North Island, San Diego. The following web use at HPS are envisioned for monitoring at POM wells. The 
links reference groundwater monitoring techniques and strategies for the near Navy does not plan to collect samples beneath the surface of 
shore environment being used at North Island and which may be applicable to a the bay, as discussed in the web links referenced in the 
Hunters Point setting. These links include: comment. 
htt12://www.s12awar.navy.mil/sti/gublications/12ubs/td/2790/index.html 
htt12:/ /www .clu-in.org/12roducts/newsltrs/ttrend/view.cfin?issue=tt I I 00.htm 
htt12:/ /www .s12awar.navy.mil/sti/gublications/gubs/tr/ 1799/tr 1799 .Qdf 
htt12 ://www .c12eo.org/techtree/ttdescri12t/12etrex.htm 
htt12://www.nel12.navy.mil/12df cases%5CC!eanu12 Site9 Offshore Sam12ling.Qdf 

In summary we request that at the very least, the Navy establish a groundwater to • The Navy proposes to sample groundwater at POM monitoring 
surface water POC location on the shoreline of Parcel B, or as I describe at a wells near the shoreline. The analytical results for the 
"lands end" location. Monitoring techniques can include traditional monitoring groundwater sample obtained at a POM well can be compared 
wells, time-integrated samplers (i.e., diffusion samplers), push pore water against the trigger levels estimated for that specific location to 
samplers, multi-level monitoring points, and/or seepage drums. identify whether additional evaluations are necessary. One or 

more of the four additional evaluations discussed earlier in this 
response will be undertaken if the result for a groundwater 
sample collected at a POM well exceeds a trigger level. 
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2b. 

3. 

Comment 

Testing the Groundwater Model for the Near-shore Envirom11ent 

We are generally pleased with the groundwater model but request that the 
groundwater model be tested near the Parcel B shore through the collection and 
analysis of representative groundwater samples. The current approach relies on 
back-calculated source area trigger concentrations as the benchmark for making 
monitoring and co1Tective action decisions with no testing of near shore trigger 
COC concentrations. 

Response 

• One of the options to be considered if the result for a 
groundwater sample exceeds a trigger level is to monitor 
groundwater at a location farther downgradient. The Navy will 
consider collecting additional samples, including from newly 
installed wells, as necessary, depending on the unique situation 
surrounding the trigger level that is exceeded. 

• Data already exist to demonstrate that the trigger level 
modeling approach is extremely conservative. For example, 
concentrations of chromium YI downgradient from the source 
location (well IRI0MWl2A) indicate much lower 
concentrations of chromium YI than were predicted by the 
trigger level model. A trigger level of225 µg/L was proposed 
for chromium YI at former well IRI0MWI2A based on 
modeling results that indicate the concentration of chromium 
YI would decline to 50 ~1g/L when the groundwater reached the 
bay about 400 feet downgradient. In fact, a concentration of 
chromium YI of 0.86 µg/L was measured in a groundwater 
sample collected in May 2007 at well IRI0MW82A, located 13 
feet downgradient from well lRI0MWl2A. The trigger level 
model would predict a much higher concentration of chromium 
YI at the location ofwell lRI0MW82A. Other attenuation 
processes beyond hydrodynamic dispersion are likely 
occurrmg. 

Evaluating Groundwater Impacts to San Francisco Bay • The text in Section 14.3 .3 in Appendix I of the draft final 
TMSRA was revised as follows: "The Water Board does not 
have a formal written policy on how to address chemical 
concentrations in groundv,rater prior to discharge to a surface 
water body. Howe\'er, the Water Board has allowed ... " 

Appendix I, Section 12.3 .3 (in the Parcel D Draft Final Revised FS) states the" ... 
Water Board does not have a fom1al written policy regarding how to address the 
dilution in chemical concentrations when groundwater discharges to a surface 
water body". We do not agree with this statement and request that it be removed 
because the discharge of contaminated groundwater to surface water violates the • 
provisions of State Water Resources Control Board Resolutions 68-16 (Statement 
of Policy with Respect to Maintaining High Quality Waters in California) and 92-
49 (Policies and Procedures for Investigation and Cleanup and Abatement of 
Discharges Under Water Code Section 13304). 

The Navy disagrees with the Water Board on the applicability 
of Resolutions 68-16 and 92-49 to the discharge of groundwater 
to the bay. Section C2.2. I .2 in Appendix C contains the '·agree 
to disagree" text related to the applicability of these resolutions. 
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3. --- Furthermore, this statement is unsupported by our Environmental Screening • The development of the trigger level approach was 
(cont.) Levels (''ES Ls") staff document (Water Board 2005). This document provides intentionally conservative to provide protection for aquatic 

staff a means to help expedite the preparation of environmental risk assessments. organisms in the bay. 
In the case of a threat to a surface water habitat, the screening levels consider the 
potential bioaccumulation of chemicals in aquatic organisms and subsequent 
human consumption of these organisms. The groundwater screening levels for 
potential impacts to aquatic habitats do not consider dilution of groundwater upon 
discharge to a body of surface water. Benthic flora and fauna communities 
situated below or at the groundwater/surface water interface are assumed to be 
exposed to the full concentration of chemicals in impacted groundwater. Use of a 
generic "dilution factor'' to adjust the surface water protection screening levels 
with respect to dilution of groundwater upon discharge to surface water was not 
considered in the ESLs, although site-specific attenuation factors may be 
appropriate on a site-specific basis. 

In keeping with the ESLs, we have allowed the Navy to model groundwater 
attenuation and have remained focused on those priority pollutants (e.g., mercury, 
lead, copper, nickel, PCBs, and pesticides) which pose bioaccumulation concerns 
for San Francisco Bay. 
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The table below contains the responses to comments received from the City and County of San Francisco (City) on the "Draft Final Parcel B 
Technical Memorandum in Support of a Record of Decision Amendment [TMSRA], Hunters Point Shipyard, San Francisco, California," dated June 
22, 2007. Comments were submitted by Amy Brownell (City) on July 23, 2007. Throughout this table, italicized text represents additions to the 
TMSRA and strikeout text indicates locations of deletions. Also throughout this table, references to page, section, table, and figure numbers pertain 
to the draft final TMSRA, even though some of these numbers have changed in the final TMSRA. 

No. Page Comment Response 

General Comments 

1. --- We assume that many of the detailed technical comments made regarding • The Navy will address detailed technical comments in an appropriate 
the Draft TMSRA that have not been addressed in the Draft Final were future document such as the remedial design or in comments on the 
deemed by the Navy to not fall within the scope of the TMSRA but will be City's risk management plan (RMP). 
taken into consideration either during the development of the future • The report was not changed as a result of this comment . 
remedial design, proposed plan, and ROD Amendment, based on the status 
of Parcel Bat that time (e.g., performance standards for vapor barriers to 
mitigate VOC exposure via indoor air inhalation pathway) or during 
development of the Parcel B RMP (e.g., maintenance requirements for 
covers) 

2. --- It is disappointing that a number of the suggestions regarding the Draft • The Navy will address remaining concerns, including the decision 
TMSRA provided previously pertaining to document readability and clarity process for VOCs in soil and groundwater, in an appropriate future 
( e.g., grid-by-grid discussion of risk and rationale for excavation versus document such as the proposed plan, ROD amendment, or remedial 
capping) have not been implemented. Nevertheless, a number of the "big design. 
picture" concerns, such as coordination of the Risk Management Plan with • The report was not changed as a result of this comment. 
the furn! remedy, have been addressed in the Draft Final TMSRA. We 
assume that the remaining "big picture" concerns, such as the future 
decision process for VOCs in groundwater (see p. 21 of 
City/Lennar/T &R/MACTEC comments), will be addressed in a future 
document. 
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Comment on Need for Soil Gas Surveys 

3. --- In several previous meetings, we have discussed the need for a soil gas • The text of Section 4.1 was revised to add the following remedial 
survey to further evaluate potential concerns regarding indoor air quality. action objective (RAO) for soil gas: 
Although data have not been collected which could be used to evaluate • Prevent exposure to VOCs in soil gas at concentrations that would 
indoor air quality as a result of VOCs in soil, evaluation of indoor air quality cause unacceptable risk via indoor inhalation of vapors. Remediation 
should still be identified as a Remedial Action Objective for Soil in the goals for soil gas will be established during the remedial design. 
TMSRA. The absence of data with which to evaluate this objective should 
be identified as a data gap, and the intent to collect these data should be • Appendix A already states that indoor inhalation via vapor intrusion 

noted. Additionally, the TM SRA should specifically state that indoor from soil was not evaluated as an exposure pathway in the risk 

inhalation via vapor intrusion from soil was not evaluated as an exposure assessment. See the fou1ih item under Data Evaluation on Table A-

pathway in the risk assessment. Further, the TMSRA should state that 25, Summary of Unce11ainties: "Subsurface soil data for VOCs were 

additional excavation areas may be identified based on the results of the soil not used to evaluate subsurface vapor intrusion to indoor air." 

vapor survey. 

Comments on Appendix D 

4. --- Remediation cost estimates are missing regulatory review and oversight • Costs incurred by non-Navy entities for review and oversight are not 
costs (e.g., DTSC, RWQCB, EPA), for which the Navy can expect to be integral components of the remediation alternatives and no costs will 
billed. be provided. 

• The report was not changed as a result of this comment. 

5. --- Cost estimate for Alternative S-5 includes the capital cost of $231,188 for • The SVE system is expected to operate only for I year, and operation 
expanding the existing SYE system, but no operation and maintenance costs and maintenance costs for that period are included in the capital cost. 
for the SVE system. Section D6.4, item 10, provides additional information related to the 

SVE system operation. 

• The report was not changed as a result of this comment . 

6. --- Cost estimates for all alternatives still include estimated costs for long-term • The Navy believes that the overall remedial alternative costs are 
O&M of institutional controls that are substantially lower than current within the +50 to -30 percent accuracy range that is the target for 
industry experience. feasibility studies. Costs for institutional controls are similar under 

all the remediation alternatives; therefore, adjusting the cost for 
institutional controls will affect all the alternatives similarly and will 
not change the overall comparative analysis. 

• The report was not changed as a result of this comment. 
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Comments on Section 4.3.2.1- Pages 4-17 through 4-20 

7. 4-17 to Rather than providing comments on the Institutional Control • The Navy has continued to coordinate with the City and the 
4-20 language that was submitted on pages 4- I 7 through 4-20 of the regulatory agencies on the text included in the TMSRA related to 

Draft Final Parcel B TMSRA, we are providing revisions to the institutional controls. The text included in the final TM SRA was 

language that the Navy counsel provided to the City and Lennar agreed upon by attorneys for the City and the regulatory agencies and 

counsel a few weeks ago (Attachment I). We appreciate the varies slightly from the version presented in the City's comment. 

Navy's providing us with alternative language in response to our 
prior comments and particularly appreciate the efforts of the Navy 
and all the agency counsels to address our comments. Our 
additional revisions to the Navy provided language are intended to 
address a few points where we felt some further clarification was 
needed. We look forward to discussion with the Navy to resolve 
these few additional issues. 

Our proposed language is as follows: 

Institutional Controls in General • Please refer directly to Section 4.3.2.1 of the TMSRA for the text 
Institutional controls are legal and administrative mechanisms used to related to institutional controls. 
implement land use restrictions that are used to limit the exposure of future 
landowner(s) and/or user(s) of the property to hazardous substances present 
on the property, and to ensure the integrity of the remedial action. 
Institutional controls are required on a property where the selected remedial 
clean-up levels result in contamination remaining at the property above 
levels that allow for unlimited use and unrestricted exposure. Institutional 
controls would likely remain in place unless the remedial action taken 
would allow for unrestricted use of the property. Implementation of 
institutional controls includes requirements for monitoring and inspections 
and reporting to ensure compliance with land use or activity restrictions. 

Legal mechanisms include proprietary controls such as restrictive 
covenants, negative easements, equitable servitudes, and deed notices. 
Administrative mechanisms include notices, adopted local land use plans 
and ordinances, construction permitting, or other existing land use 
management systems that are intended to ensure compliance with land use 
or activity restrictions. 
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7. 4-17 to The Navy has detennined that it will rely upon proprietary controls in the (see above) 
(cont.) 4-20 form of environmental restrictive covenants as provided in the 

"Memorandum of Agreement Between the United States Department of the 
Navy and the California Department of Toxic Substances Control" and 
attached covenant models (Navy and DTSC 2000) (hereinafter referred to as 
"Navy/DTSC MOA''). Appendix G contains the Navy/DTSC MOA. 

More specifically, land use and activity restrictions will be incorporated into 
and implemented through three legal documents: 

I. Restrictive covenants included in one or more Quitclaim Deeds 
from the Navy to the property recipient. 

2. Restrictive covenants included in one or more "Covenant to 
Restrict Use of Property" entered into by the Navy and DTSC as 
provided in the Navy/DTSC MOA and consistent with the 
substantive provisions of Cal. Code Regs. Title 22 § 67391.1. 

3. A Risk Management Plan prepared by the City and County of San 
Francisco and approved by the Navy and FF A Signatories, which 
shall be attached to and incorporated by reference into the 
Covenant(s) to Restrict Use of Property and Deed(s) as an 
enforceable part thereof. 

The "Covenant(s) to Restrict Use of Property" will incorporate the land use 
restrictions into environmental restrictive covenants that run with the land 
and that are enforceable by DTSC against future transferees. The Quitclaim 
Deed(s) will include the identical land use and activity restrictions in 
environment restrictive covenants that run with the land and that will be 
enforceable by the Navy against future transferees. 

The Parcel 8 Risk Management Plan ("Parcel 8 RMP") shall specify soil 
and groundwater management procedures for compliance with the remedy 
selected in the Parcel B ROD amendment. The Parcel 8 RMP shall identify 
the roles of local, state, and federal government in administering the Parcel 
B RMP and shall included, but not be limited to, procedures for any 
necessary sampling and analysis requirements, worker health and safety 
requirements, and any necessary site-specific construction and/or use 
approvals that may be required. 
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7. 4-17 to Access 
(cont.) 4-20 The Deed and Covenant shall provide that the Navy and FF A Signatories 

and their authorized agents, employees, contractors and subcontractors shall 
have the right to enter upon HPS Parcel B to conduct investigations, tests, or 
surveys; inspect field activities; or construct, operate. and maintain any 
response or remedial action as required or necessary under the cleanup 
program, including but not limited to monitoring wells, pumping wells, 
treatment facilities, and cap containment systems. 

Implementation 
The Navy shall address/describe institutional control implementation and 
maintenance actions including periodic inspections and reporting 
requirements in the preliminary and final remedial design (RD) reports to be 
developed and submitted to the FF A Signatories for review pursuant to the 
FF A (see "Navy Principles and Procedures for Specifying, Monitoring and 
Enforcement of Land Use Controls and Other Post-ROD Actions" attached 
to January 16, 2004 DoD memorandum titled "Comprehensive 
Environmental Response, Compensation and Liability Act [CERCLA] 
Record of Decision [ROD] and Post-ROD Policy"). The preliminary and 
final RD reports are primary documents as provided in Section 7.3 of the 
FFA. 

Activity Restrictions that Apply Throughout Parcel B 
The following sections describe the institutional control objectives to be 
achieved through activity restrictions throughout Parcel B in order to ensure 
that any necessary measures to protect human health and the environment 
and the integrity of the remedy have been undertaken. 

Restricted Activities 
The following restricted activities throughout HPS Parcel B must be 
conducted in accordance with the "Covenant(s) to Restrict Use of Property", 
Quitclaim Deed(s), the Parcel B RMP and if required, any other workplan or 
document approved in accordance with these referenced documents. 
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7. 4-17 to a. "Land disturbing activity" which includes but is not limited to: (I) 
(cont.) 4-20 excavation of soil, (2) construction of roads, utilities, facilities, 

structures, and appurtenances of any kind, (3) demolition or 
removal of"hardscape" (for example, concrete roadways, parking 
lots, foundations, and sidewalks), (4) any activity that involves 
movement of soil to the surface from below the surface of the land, 
and (5) any other activity that causes or facilitates the movement of 
known contaminated groundwater. 

b. Alteration, disturbance, or removal of any component of a response 
or cleanup action (including but not limited to pump-and-treat 
facilities, revetment walls and shoreline protection, and soil 
containment systems); groundwater extraction, injection, and 
monitoring wells and associated piping and equipment; or 
associated utilities. 

C. Extraction of groundwater and installation of new groundwater 
wells. 

d. Removal of or damage to security features (for example, locks on 
monitoring wells, survey monuments, fencing, signs, or monitoring 
equipment and associated pipelines and appurtenances). 

Prohibited Activities 
The following activities are prohibited throughout HPS Parcel B: 

a. Growing vegetables or fruits in native soil for human consumption 

b. Use of groundwater. 

Activity restrictions Relating to VOC Vapors at Specific Locations 
within Parcel B. 
Any proposed construction of enclosed structures must be approved, in 
accordance with the "Covenant to Restrict Use of the Property," Quitclaim 
Deed, and Parcel B RMP prior to the conduct of such activity within the 
area requiring institutional controls (ARlC) for VOC vapors in order to 
ensure that the risks of potential exposures to VOC vapors are reduced to 
acceptable levels that are adequately protective of human health. Initially, 
the ARIC will include all of Parcel B except Redevelopment Block 4. This 
can be achieved through engineering controls or other design alternatives 
that meet the specifications set forth in the ROD amendment, RD reports, 
land use control remedial design (LUC RD) report, and Parcel B RMP. 
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7. 4-17 to The ARle may be modified by the FFA Signatories as the soil 
(cont.) 4-20 contamination areas and groundwater contaminant plumes that are 

producing unacceptable vapor inhalation risks are reduced over time or in 
response to further soil, vapor, and groundwater sampling and analysis for 
voes that establishes that areas now included in the ARie do not pose an 
unacceptable potential exposure risk to voe vapors. 

Additional Land Use Restrictions for IR Sites 7 and 18 
The following restricted land uses for property in IR Sites 7 and 18 must be 
reviewed and approved by the FF A Signatories in accordance with the 
"eovenant(s) to Restrict Use of the Propetty," Quitclaim Deed(s) and Parcel 
B RMP prior to use of the propetiy for any of the restricted uses: 

a. A residence, including any mobile home or factory built housing, 
constructed or installed for use as residential human habitation, 

b. A hospital for humans, 

C. A school for persons under 21 years of age, or 

d. A day care facility for children. 
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The table below contains the responses to comments received from Community First Coalition on the "Draft Final Parcel B Technical Memorandum 
in Support of a Record of Decision Amendment [TMSRA], Hunters Point Shipyard, San Francisco, California," dated .lune 22, 2007. Comments 
were submitted by Raymond Tompkins on July 23, 2007. Throughout this table, italicized text represents additions to the TMSRA and strikeout text 
indicates locations of deletions. Also throughout this table, references to page, section, table, and figure numbers pertain to the draft final TM SRA, 
even though some of these numbers have changed in the final TM SRA. 

No. Page Comment Response 

Comments Regarding Remedial Alternatives for Soil 

I. --- The remedial alternatives for soil include the following: • The Navy will consider comments related to selection of the preferred 
S-1 No Action alternative during the public comment period on the proposed plan. The 

S-2 Institutional Controls, Maintained Landscaping, and Shoreline Navy encourages the commentors to resubmit this comment during the 

Revetment public comment period, which is currently scheduled to occur in May 2008. 

S-3 Excavation, Methane and Mercury Source Removal, Disposal, • The report was not changed as a result of this comment. 

Institutional Controls, Maintained Landscaping, and Shoreline 
Revetment 

S-4 Covers, Methane and Mercury Source Removal, Institutional 
Controls, and Shoreline Revetment 

S-5 Excavation, Methane and Mercury Source Removal, Disposal, 
Covers, Soil Vapor Extraction, Institutional Controls, and Shoreline 
Revetment 

The intended use of this parcel is for: (I) research and development, (2) 
mixed use, (3) educational/cultural activities, and ( 4) open space, and 
hence the parcel must be cleaned up to residential standards for I and 2, 
industrial standards for 3 and recreational standards for 4. Given that all 
of these activities are intermixed in this parcel, we believe that option S-5 
would be the most attractive from the standpoint of long term protection 
of the environment and future residents and workers on this parcel. We 
believe that this option has the best cost to benefit ratio and is ranked as 
such by the Navy in Table 6-2 of the TMSRA. 
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2. --- We do have concerns with the use of covers (i.e., buildings, parking lots, • Quarterly groundwater monitoring at Parcel B since 1999 has not indicated 
etc.) as although these provide protection to the people and the that leaching of contaminants from soil into groundwater is a significant 
environment in an upwardly mobile regime (outgassing), they do not concern at Parcel B. Contaminants that may remain in place in soil have not 
guard against infiltration which can lead to leaching of soil contaminants affected groundwater to date to any significant degree and are not expected 
into groundwater and ultimately into the Bay and the surrounding to affect groundwater in the future. The majority of the fill at Parcel B has 
ecosystem. Moreover, given the low elevation of this site (0-10' above been in place since the 1940s and, therefore, has had more than 60 years to 
sea level), the likelihood of rising sea levels due to global wanning, and reach an equilibrium condition with infiltrating surface water. 
potentially significant flooding in the future, excavation, removal, and • The Navy is committed to protecting the integrity of the covers and the 
disposal of the most contaminated portions of this parcel would again shoreline revetment against breaches caused by erosion or flooding. The 
provide the best long tern1 protection. The Navy document notes that the designs for the covers and revetment will consider the potential for future 
details of the shoreline revetment will occur during the remedial design flooding. The Navy removed the most highly contaminated soil at Parcel B 
(TMSRA page 5-3). and hopefully these points will be raised at that during the 1999 to 200 I remedial action, when more than I 00,000 cubic 
time. yards of soil was excavated and disposed of off site. 

• The report was not changed as a result of this comment . 

Comments Regarding Remedial Alternatives for Groundwater 

I. --- The remedial alternatives for groundwater include the following: • The Navy will consider comments related to selection of the preferred 
GW-1 No Action alternative during the public comment period on the proposed plan. The 

GW-2 Long-Term Groundwater Monitoring and Institutional Controls Navy encourages the commentors to resubmit this comment during the 

GW-3A In Situ Treatment (Bioremediation), Groundwater Monitoring public comment period. which is currently scheduled to occur in May 2008. 

and Institutional Controls • The report was not changed as a result of this comment. 

GW-38 In Situ Treatment (Zero-Valent Iron), Groundwater Monitoring 
and Institutional Controls 

Using the same logic as we have used in our comments regarding 
remedial alternatives for soil, we believe that the alternatives outlined in 
options GW-3A / GW-38 would be the most attractive from the 
standpoint of long term protection of the environment. The TM SRA 
notes the presence of a chromium VI plume, a VOC plume on this parcel 
with the addition of two VOC plumes on Parcel C that have encroached 
at times into Parcel B. The TMSRA documents the use of 
Bioremediation (by lactate injection) and Zero-Valent Iron injection in 
previous attempts to remediate and reduce VOCs in groundwater at this 
and/or other sites in the shipyard. 
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I. --- While it is difficult to hypothesize which of these options would be the (see above) 
(cont.) most effective in terms of reducing VOC contamination in groundwater 

in this particular case. we believe that the Navy should not be limited to 
the use of simply one or the other. We encourage flexibility by utilizing 
a combination of options GW-3A and GW-38 to optimize the outcome. 
Continued attention to ongoing evaluation of data on the use of Zero-
Valent Iron in Parcel C and Bioremediation in the IR-10 area in Parcel B 
should provide more evidence to support the most effective methodology 
for this particular case. 

2. --- The native serpentine rock used as fill materials in constructing this • Groundwater monitoring is proposed only for areas that pose unacceptable 
parcel contains environmentally significant concentrations of naturally risk to human health or the environment. The Navy is pleased that the 
occurring metals such as arsenic and manganese. The Navy community is actively involved in the evaluation of remedial alternatives for 
acknowledges that other metals such as chromium and lead in the soil soi.I and groundwater. 
may be due to anthropogenic activities such as metal plating and ship • The report was not changed as a result of this comment. 
repair activities. Although these metals could have adverse toxicological 
impact on the ecosystem, we believe that the Navy is applying the most 
recent and stringent standards in their risk assessment models, and their 
proposed plans to remediate this parcel include appropriate institutional 
controls and options that should adequately protect residents, 
construction workers and the ecosystem from these metals. We realize 
that although most of these metals are not highly mobile under the soil 
conditions present at this site, continued groundwater monitoring for 
these contaminants of concern would enable confinnation of this and we 
encourage the Navy to do so. In regards to mercury, options S-3, S-4, 
and S-5 address removal of specific source locations where this metal has 
been found in groundwater at concentrations exceeding the appropriate 
limits. If the Navy utilizes option S-5, as we advise, groundwater 
mercury concentration levels should decrease to ambient and acceptable 
levels, thus protecting human health and the environment. 
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65. 

66. 

67. 

Page 

6-3 & 
C-32 

6-6 

6-8 

Comment 

Section 6.1.1.2. Compliance with ARARs: Alternative S-1, Page 6-3 and • 
Section C.4.1., Alternative S-1 - No Action, Page C-32: The text in 
Section 6 and Appendix C regarding whether the no action alternative 
complies with ARARs is inconsistent. Section 6.1.1.2 states that the 
"[b ]ecause no action is proposed, this alternative does not comply with 
ARARs." The text in Section C4. l. I indicates that "[t]here is no need to 
identify action-specific ARARs for the no action alternative because 
ARARs apply to 'any removal or remedial action conducted entirely on-
site' and 'no action' is not a removal or remedial action .... Therefore, a 
discussion of compliance with action-specific ARARs is not appropriate • 
for this alternative." Please revise all references to whether the No 
Action alternative complies with ARARs in Section 6 and Appendix C to 
be consistent. 

Section 6. 1.2.4, Reduction of Toxicity, Mobility, or Volume through • 
Treatment: Alternative S-2, Page 6-6: The TMSRA rates Alternative S-2 
"good" in tenns of reduction of toxicity, mobility, or volume through 
treatment, but this alternative does not include treatment. Since this 
criterion is intended to evaluate alternatives in terms of US EPA 's 
preference for treatment (i.e., destruction or transfo1111ation of 
contaminants) over containment or removal, an alternative which does 
not include treatment should not be rated "good" for this criterion. Please • 
revise the TM SRA to rate Alternative S-2 "poor" in tenm of reduction of 
toxicity, mobility, or volume through treatment. 

Section 6.1.3.4, Reduction of Toxicity, Mobility, or Volume through • 
Treatment: Alternative S-3, Page 6-8: The TMSRA rates Alternative S-3 
''very good" in tern1s of reduction of toxicity, mobility, or volume 
through treatment, but this alternative does not include treatment. Since 
this criterion is intended to evaluate alternatives in tenns of US EPA 's 
preference for treatment (i.e., destruction or transforniation of 
contaminants) over containment or removal, an alternative which does 
not include treatment should not be rated "very good" for this criterion. 
Please revise the TMSRA to rate Alternative S-3 "poor" in terms of • 
reduction of toxicity, mobility, or volume through treatment. 
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Response 

The text in Section 6.1.1.2 on page 6-3 will be replaced with the following text to 
be consistent with the text in Section C4. l. l. "There is no need to identify 
ARARsfor the no-action alternative because ARARs apply to 'any removal or 
remedial action conducted entirely on-site' and 'no action' is not a removal or 
remedial action CERCLA § 121 (42 USC§ 9621) cleanup standards.for 
selection of a Super.fund remedy, including the requirement to meet ARARs, are 
not triggered by the no-action alternative (EPA 1991). Therefore, a discussion of 
compliance with ARARs is not appropriate.for this alternative." 

A similar change will be made to the text of Section 6.3 .1.2 on page 6-18. 

Section 6.1.2.4 on page 6-5 will be replaced with the following paragraph: 
"Alternative S-2 includes institutional controls and shoreline revetment. This 
alternative does not include treatment Iha! would result in the destruction, 
transformation, or irreversible reduction in contaminant mobility. Therefore, the 
overall rating.for Alternative S-2.for the reduction of toxicity, mobility, and 
volume through treatment is poor." 

Tables ES- I and 6-2 and Section 6.2 will be updated with the rating for 
Alternative S-2. The overall rating for the alternative will also be updated in the 
tables and the text of the repo1i. 

Section 6.1.3.4 on page 6-8 will be replaced with the following paragraph: 
"Alternative S-3 includes excavation of contaminated soil, methane and mercwy 
source removal, shoreline revetment, ~nd institutional controls. However, this 
alternative does not include treatment that would result in the destruction, 
transformation, or irreversible reduction in contaminant mobility. Therefore, the 
over~// rating.for Alternative S-3.for the reduction of toxicity, mobility and 
volume through treatment is poor." 

Tables ES- I and 6-2 and Section 6.2 will be updated with the rating for 
Alternative S-3. The overall rating for the alternative will also be updated in the 
tables and the text of the report. 
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68. 6-11 Section 6.1 .4.4. Reduction of Toxicity, Mobility, or Volume through • Section 6.1 .4.4 on page 6-11 will be replaced with the following paragraph: 
Treatment: Alternative S-4, Page 6-11: The TMSRA rate Alternative S- "Alternative S-4 includes covers over contaminated soil. excavatio11, methane 
4 "good" in tenns of reduction of toxicity, mobility, or volume through and mercury source removal, shorcli11e revetment. and institutional controls. 
treatment, but this alternative does not include treatment. Since this However, this alternative does not include treatment that would result in the 
criterion is intended to evaluate alternatives in tenns of US EPA 's destruction, transformation. or irreversible reduction in contaminant mobility. 
preference for treatment (i.e., destruction or transformation of Therefore, the ov~ra/1 rating/or Allernative S-4.for the reduction of toxicity, 
contaminants) over containment or removal, an alternative which does mobility. and volume through treatme!71 is poor. 
not include treatment should not be rated "good" for this criterion. Please 
revise the TMSRA to rate Alternative S-4 "poor" in tenns of reduction of • Tables ES- I and 6-2 and Section 6.2 will be updated with the rating for 
toxicity, mobility, or volume through treatment. Alternative S-4. The overall rating for the alternative will also be updated in the 

tables and the text of the report. 

69. 6-14 Section 6.1.5.5, Sho1i-Term Effectiveness: Alternative S-5, Page 6-14: • The estimate of I year to complete the remedial action includes I year of SVE 
This section states that the time required to complete the remedial action operation and monitoring during that operation. This assumption is listed as item 
is less than I year, and the effects of implementing this alternative would IO in Section D6.4 of Appendix D. The following text will be added to the end 
be nearly immediate; however, it is not clear whether this time frame of this item. "The SVE operation period of I year includes the monitoring period 
includes completion of SVE. Please revise this section to discuss the associated with the system operation." 
anticipated duration of S VE. 

70. 6-17 Section 6.2.8, Overall Rating of Soil Alternatives, Page 6-17: The . • The overall rating for Alternative S-3 will be changed to "good" in Sections 
TMSRA concludes that Alternative S-3 is more protective than S-2, and 1t 6.1.3, 6.1.3.8. and 6.2.8. Likewise, the rating for Alternative S-3 in Tables ES-I 
is rated higher than S-2 in Table 6-2; however, if all criteria are weighted and 6-2 will be updated. 
equally, it appears that Alternatives S-2 and S-3 rank equally except for 
cost. Since S-3 is more expensive than S-2, it should actually rank lower 
than S-2. Please revise the TMSRA to assign an overall rank of"good" 
to S-3 and "very good" to S-2 to be consistent with the results of the 
evaluation by criteria. 

71. 6-20 Section 6.3 .2.1, Overall Protection of Human Health and the • Mercury source removal will be added to Alternatives S-3, S-4, and S-5. Please 
Environment: Alternative GW-2, Page 6-20: The TMSRA concludes that refer to the response to EPA specific comment 59. In addition, the beneficial 
Alternative GW-2 would be protective of human health and the impact of mercury source removal will be assessed by ongoing gr?undwater 
environment, but the potential risks from contaminated groundwater that monitoring for mercury. Please refer to the response to EPA specific comment 
migrates to San Francisco Bay remains unchanged. Please revise the 61 and DTSC (Lanphar) specific comment 58. No other chemicals were 
TMSRA to clarify how Alternative GW-2 will be protective of the considered to pose unacceptable risk based on migration of groundwater to the 
environment and meet RA Os given that the alternative will not prevent surface water of the bay. 
migration of contaminated groundwater to San Francisco Bay. 

• Follow-up: The clean fill used to backfill the excavation that will deepen 
Excavation EE-05 will act as a sink for mercury dissolved in groundwater based 
on the high sorptive capacity of the clean material. 
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72. 6-20 Section 6.3 .2.3, Long-Term Effectiveness and Permanence: Alternative • Mercury source removal will be added to Alternative S-3, S-4, and S-5. Please 
GW-2, Page 6-20: It is unlikely that the concentration of mercury will refer to the response to EPA specific comment 59. In addition, the beneficial 
decrease due to natural recovery or that groundwater containing mercury impact of mercury source removal will be assessed by ongoing groundwater 
will be prevented from impacting the Bay. Apparent decreases in monitoring for mercury. Please refer to the response to EPA specific comment 
mercury concentration are likely due to sampling techniques and handling 61 and DTSC (Lanphar) specific comment 58. 
practices, since dissolved mercury will volatilize from groundwater when 
it is exposed to air. Please explain the mechanism for natural recovery of 
mercury or state that the mercury in groundwater at IR-26 will not be 
affected by natural recovery and reduce the rating of this alternative 
accordingly. 

73. 6-23 & Section 6.3.3.5, Short-Term Effectiveness; Alternatives GW-3A and 38, • Please refer to the responses to EPA specific comments 51 and 63 . 
6-24 Pages 6-23 and 6-24: It appears that short-tern1 effectiveness is ranked 

too high because of the potential that toxic intennediate products like 
vinyl chloride will be produced. Please discuss the potential for 
production of toxic intermediates, explain how this will be addressed and 
revise the ranking for Alternatives GW-3A and 38 to account for the 
potential that toxic intermediates will be produced. 

74. 6-24 Section 6.3.3.6, lmQlementabili!)': Alternatives GW-3A and 38, Page 6- • Please refer to the response to EPA specific comment 62 . 
24: According to the information presented in the TMSRA, preferential 
pathways, daylighting at the surface, and discharge to San Francisco Bay • Section 6.3.3.6 on page 6-24 states "The major difficulty with implementing 
were problems when substrates were injected during treatability studies; injection technologies during pilot studies at HPS has been mass transfer of the 
however, these issues are not discussed in the evaluation of Alternatives treatment substrate to the contaminants. Data from pilot studies as well as the 
GW-3A and 38. Please revise the TMSRA to discuss implementability lithology of the treatment area would be used to select sufficient injection points 
issues associated with injection of substrate at Parcel 8 and change the for treatment additives to optimize the success of the injection." 
rating for iniplementability from "very good" as appropriate. 

Although the results of the pilot studies suggest that the geology of the site makes • 
it difficult to inject large amounts of ZVI or bioremediation substrates, the pilot 
studies have been successful in reducing the concentrations of contaminants in 
the treatment area. The remedial design will take into account the reduced 
injection pressures and radius of influence for these technologies at Parcel B. No 
changes to the report are proposed from this comment. 
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75. 6-26 Section 6.4.4, Reduction of Toxicity, Mobility, or Volume through • Section 6.4.4 on page 6-26 will be revised as follows. "Exposure to these 
contaminants ... through institutional controls and groundwater monitoring. 
Neither Alternative GW-1 nor Alternative GW-2 would reduce the toxicity, 
mobility, or volume of contaminants in the groundwater through treatment,--ethef 
tha~1e-natural recovery of the-aEJUffeF. Alternative G W-2 would not 
reduce the toxicity or volume of contaminants, but wou Id monitor the 

Treatment, Page 6-26: The fourth sentence states, "Neither Alternative 
GW-1 nor Alternative GW-2 would reduce the toxicity, mobility, or 
volume of contaminants in the groundwater, other than through natural 
recovery, but natural recovery cannot be assumed for the No Action 
alternative (G W-1) because there is no way to verify that it is occurring. 
Please revise the text to clearly state that Alternative GW-1 will not 
reduce toxicity, mobility or volume of contaminants through treatment. 

mobility ... " 

76. Table 6-2, Ranking of Remedial Alternatives for Soil and Groundwater: • Tables ES- I and 6-2 and Sections 6.2 and 6.4 will be updated with the changes to 
the rankings from EPA specific comments 63, 66, 67, 68, and 70. The rankings in this table should be changed to correspond to any 

changes to rankings in the text. For example, the ranking for reduction of 
toxicity, mobility or volume through treatment should be changed to 
"poor" for Alternatives S-2, S-3, and S-4. Furthermore, Alternative S-3 
should be ranked the same or lower than Alternative S-2 based on the 
evaluation by criteria. Please revise this table to be consistent with the 
text as appropriate. 

General Comments, Appendix A, Parcel B Human Health Risk Assessment 

I. To the greatest extent practicable, the risk assessment should represent a 
stand-alone document. Every effort should be made to include relevant 
infonnation within this section of a greater document. Though not 
substantive with respect to technical adequacy or potential to impact 
subsequent risk management decisions, the HHRA should contain a 
fundamental presentation of current and historical land use as a basis for 
evaluating efficacy of the Exposure Assessment. 
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• Section A 1.0 will be revised to include a brief description of historical and 
current land use as follows. 

• "HPS operated as a co111111ercia/ dry dnckfacilityfiwn about /867 11111i/ l9HJ 
when the Navy acquired title to rhe la11d and hega11 developi11g itfor various 
shipvard activities. From 1945 to 1974. the Navy used the shipyard pri111ari(1' as 
a maintenance and repairfacility. The Navy discontinued activities at HPS in 
1974 and the shipyard re111ai11ed relativelv unused w1ti/ 1976. /11 1976, the Navy 
leased most of HPS, including all of the area now known as Parcel B. lo rhe 
Triple A Machine Shop (Triple A). Triple A operated a commercial ship repair 
facilityfiwn July 1976 to .lune 1986, hut did not vacate the property until March 
I 98 7. During the lease period, Triple A used dr,v docks, berths. machine shops. 
power plants, various offices. and warehouses ro repair commercial and Navy 
vessels. Triple A also subleased portions of the property to 1·arious other 
businesses. The Na"y resumed occupancy of HPS in I 986. 

• 
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• Historicallv, the dominant land use of Parcel B has been.for office and 
co111111ercic~I buildings and light indu,;·trial production. The Navy also conducted 
industrial activities at Parcel B. such as.fuel distribution. sandblasting, painting, 
machining. acid mixing. and metal.fabrication. Most of Parcel Bis covered with 
concrete or a~phalt and buildings. The western portion of Parcel 8, including 
Installation Restoration (IR) Program sites IR-07 and IR-18. is unimproved and 
covered only with soil and minor vegetation. 

• Based on the City of San Francisco's reuse plan (San Francisco Redevelopment 
Agency I 997), Parcel Bis expected to he zoned to accommodate mixed uses. 
including a mixed residential/retail area, a research and de,•elopment area. a 
cultural and educational area, and open space. The mixed-use and research and 
development areas could include upper-st01y housing, li\'e/work arrangements. 
and a variety of commercial enterprises. artist studios, retail and business 
services as well as residences on the ground level. The cultural and educational 
area could include museums. The open space areas will provide public access 
and use of the waterji-ont as well as provide a corridorfor the Bay Trail (hiking 
and bicycle access) close to the shoreline (San Francisco Redevelopment Agency 
/997). The reuse planning was incorporated into the human health risk 
assessment (for example, areas where residential exposure applies) together with 
agreements with the BCT on the HHRA methodology to evaluate risks to human 
health at Parcel B." 

2. It is not acceptable to eliminate non-detect results from the risk • The groundwater data set for the HHRA was based on analytical results from the 
last 12 rounds of sampling at the request of the BCT. Use of 12 rounds of 
sampling introduces significant uncertainty to the EPCs for groundwater'. because 
sampling methods for groundwater have varied over time, and, as noted 111 the 
comment, groundwater is a dynamic medium. The calculation of EPCs for 
groundwater was restricted to detected results to avoid adding additional 
uncertainty to the,,EPCs. This approach limits the influence of historical 
nondetected results, which may be influenced by earlier sampling techniques. 
The exclusion of nondetected results from the calculation of groundwater EPCs 
may result in a potential underestimation of risks if one-half of the sample 
quantitation lin1it (SQL) for one or more of the nondetected results is elevated 
and exceeds the detected results. The Navy acknowledges that the analytical 
results for some chemicals measured in groundwater at Parcel B contain 
nondetected results for which the one-half of the SQL exceeds the detected 

assessment data set. Section A5 .1.2, EPCs for Groundwater (Page A-18), 
indicates that non-detect results were not included in the contaminant 
exposure point concentration (EPC) calculations for groundwater. 
USEPA's 1989 Risk Assessment Guidance for Superfund (RAGS), Part 
A (RAGS, Part A) recommends the use ofone-halfthe sample 
quantization limit (SQL) as a proxy concentration for non-detect results. 
The Navy referenced an agreement with US EPA (Section A4. I) and 
DTSC with respect to an approved data set for use in assessing 
groundwater exposures, but USEPA did not agree that procedures in 
RAGS can be changed. ln addition, since the full data set was provided, 
USEPA did not approve the data set; USEPA did agree that the approach 
discussed in meetings and conference calls could be applied and that we 
would review the resulting risk assessment. Significant uncertainty is 
associated with consideration of historical data (inclusion of the previous 
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12 rounds of groundwater sampling) for a dynamic medium such as 
groundwater (TechLaw notes Section A4.2, Data Reduction). It is likely 
that the exclusion of the non-detect/proxy values resulted in an 
underestimation of the total risk. Further, contrary to this approach, in 
Section AS. I. I, EPCs for Soil (page A-17), the text indicates that 
USEPA's recommendation to use non-detect proxy values in the 
calculation of EPCs for soil was applied. Please revise the risk 
assessment to follow RAGS, Part A guidance and include one-half of the 
SQL as proxy concentration for non-detect results. 

Specific Comments, Appendix A, Parcel B Human Health Risk Assessment 

• 

I. A-8 Appendix A, Section A4. l, Data Evaluation, Page A-8: The text • 
indicates that USEPA has agreed to the data set used in the risk 
assessment, but USEPA only agreed that the approach discussed in 
meetings and conference calls could be applied and that the resulting risk 
assessment would be reviewed. Please revise the last sentence of the first 
paragraph to state that USE PA only agreed that the approach proposed for 
creating the data set could be applied and that the resulting risk 
assessment would be reviewed. 
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Response 
results. To address the potential underestimate of risks associated with limiting 
the data set used to calculate groundwater EPCs for plume-based exposure areas 
to detected results, the methodology used in the HHRA to identify chemical and 
exposure areas of concern for groundwater wi II be modified to incorporate the 
groundwater risk results calculated using maximum concentrations as EPCs 
(MAX scenario). Risk calculations based on the MAX scenario were provided in 
Attachment A3 of the HHRA for each plume-based exposure area. If results of 
the MAX scenario indicate additional COCs; that is, chemicals with a cancer risk 
greater than l .0E-06 or noncancer hazard index greater than 1.0 that were not 
identified in the reasonable maximum exposure (RME) scenario, then those 
COCs from the MAX scenario will be included as COCs for Parcel B and 
evaluated for remedial alternatives. This approach provides an additional 
measure of conservatism beyond incorporation of nondetected results for 
calculation of EPCs because risks calculated using maximum concentrations as 
EPCs (MAX scenario) represent worst-case scenario results. The Navy discussed 
this approach with BCT risk assessment staff in a conference call on August I 7, 
2006. 

This change would only apply to the plume-based exposure areas for 
groundwater (JR- I 0A, IR- I OB, and IR-25) because groundwater EPCs for 
nonplume exposure areas were already based on maximum detected 
concentrations (see Section AS.1.2 of the HHRA). 

The last sentence of the first paragraph in Section A4.1 will be revised as follows. 
"The data set for groundwater was based on the approach.for the groundwater 
risk evaluation.for HPS, as discussed in meetings with EPA. DTSC. and the Navy 
in 2003 and 2004." 

• 
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2. A-18 Am:iendix A, Section 5.1.2, EPCs for Groundwater, Page A-18: This • The text in Section AS. I will be revised to clarify that EPCs for soil, including 
section indicates that the Lilliefors Test was used to determine the the goodness-of-fit statistical tests used to determine soil data distributions, were 
distributions for sample sizes greater than n=50. However, the first bullet calculated using previous guidance provided by EPA (I 992) and the 
point in Section AS. I. I, page A-17 indicates that the D' Agostino's Test methodology established for soil HHRAs for HPS (Tetra Tech 2003a, Navy 
was used for detennining distributions in soil data set sample sizes greater 2004). This methodology involves use of the D' Agostino test to determine 
than n=50. Please clarify why the Navy chose to use the Lilliefors Test in distributions for data sets exceeding 50 samples. For calculation of EPCs for 
preference to the D'Agostino's Test for calculating EPCs in groundwater. groundwater plumes, more recent EPA methodology was used; this methodology 

relies on use of the ProUCL software, which incorporates the Lilliefors test, 
rather than the D'Agostino test, to determine distributions for data sets exceeding 
50 samples (EPA 2004b). 

3. A4-3 Attachment A4-Groundwater Plume Delineation Methodologx, Page A4- • For consistency with Section A4.2. the cited bullet text in Attachment A4 will be 
J: The second bullet point on page A4-3 states that groundwater data revised as follows. 
from monitoring wells as well as piezometers were used to delineate 
plumes IR- IOA. IR- I OB, and lR-25. However, the text in Section A4.2 • "Only groundwater data from monitoring wells were used to delineate risk 
(Data Reduction, page A-9) indicates that only groundwater data from plumes; data from piezometers were not usedfiJr plume delineation." 
monitoring wells were included in the risk evaluation for the groundwater 
data set. This is due to the fact that groundwater data from piezometers 
are less reliable than groundwater data from monitoring wells. Although 
Figures A4- l through A4-3 show that data collected from piezometers 
resulted exclusively in non-detect concentrations and were not used to 
delineate any of the plumes, the text should be revised to clarify that 
piezometers were not used for plume delineation to maintain consistency 
with Section A4.2. Please resolve this discrepancy. 

4. --- Table A-3, Chemical Data and UQtake Factors For Ingestion of • The EPA (1990) source cited in Table A-3 for the Kow for di-n-butylphthalate is 
Homegrown Produce: According to the footnote in Table A-3, the correct. EPA lists a Kow of 4.0E+05 for di-n-butylphthalate on page A-7 of its 
octanol-water partition coefficient (Kow) value for di-n-Butylphthalate of "Basics of Pump-and-Treat Groundwater Remediation Technology" document 
4.0E+5 was found in USEPA's 1990 "Basics of Pump-and-Treat (EPA 1990). 
Groundwater Remediation Technology". However, the Kow for this 
compound is not presented in this source. The HHRA should clarify the 
source of this value. 

RTC for draft TMSRA 49 



TABLE 1: DRAFT RESPONSES TO COMMENTS FROM THE U.S. ENVIRONMENTAL PROTECTION AGENCY ON THE DRAFT PARCEL 8 TECHNICAL 
MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
(CONTINUED) 

No. Page 

5. 

6. 

Comment 

Table A-11, Slope Factors for Chemicals of Potential Concern: This table • 
indicates that the oral cancer slope factor (SF) for vinyl chloride (adult) is 
7.SE-01. However, USEPA's Integrated Risk Information System (IRIS) 
recommends using an oral cancer slope factor of 7.2E-0 I. This may be a 
typographical error. Please clarify which value was used as the basis in 
any quantitative point estimate of risk. 

Table A-13, Groundwater Risk-Based Screening Levels: This table • 
indicates that the tap water preliminary remediation goal (PRG) for 
arsenic is 7.0E-3 µg/L. However, USEPA Region 9's 2004 PRG Table 
lists a tap water PRG value of7. l E-03 µg/L. This may be a 
typographical error. Please clarify which value was used as the basis in 
any quantitative point estimate of risk. 

Response 

Although EPA's IRJS recommends use ofan oral cancer slope factor (SFo) of 
7.2E-0 I per milligram per kilogram per day (mg/kg-day) for evaluating risks 
from adult exposure to vinyl chloride (based on the linearized multistage model 
[LMS]), EPA Region IX uses a SFo of7.5E-01 per mg/kg-day (based on the 
lower limit on effective dose [LED] 10/linear method) to calculate the 
preliminary remediation goal (PRG) for vinyl chloride. A footnote will be added 
to Table A-11 to clarify that the SFo used for vinyl chloride (7.SE-01 per mg/kg
day) is based on the EPA Region IX PRG table (EPA 2004a). 

Table A-13 will be revised to show the conect tap water PRG of 7.1 E-03 µg/L 
for arsenic. The risk calculations for exposure to arsenic from domestic use of 
groundwater will be corrected accordingly to be based on the corrected PRG. 

General Comments, Appendix B, Parcel B Screening-Level Ecological Risk Assessment of the Parcel B Shoreline, Sites IR-07 and IR-26 
It should he noted that many of the following comments are provided to improve the TMSRA and do not represent major flaws in the risk assessment; such comments are designed to 
make the document clear and transparent to a new reader, as consistent with EPA policy, who may have not been party to prior risk assessment discussions between the Navy and the 
regulatory agencies. 

I. The SLERA incorporates Step 3A, which is a refinement of chemicals of 
potential ecological concern (COPECs) based on less conservative 
assumptions. Part of Step 3A includes comparison of COPECs to 
background values. However, no information appears to be present in the 
document to discuss the appropriateness of the background data sets used 
for these comparisons (e.g., San Francisco Bay ambient sediment data). 
Although it is recognized that sufficient references are provided for the 
background datasets used for these comparisons, appropriate discussion 
should be provided in the document to detail the methodologies employed 
for collecting background data, locations from which background data 
were collected, and an overall assessment of whether collected data is 
actually representative of background conditions and applicable for the 
Step 3A process. Please revise Appendix B to include this information. 
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The San Francisco Bay ambient sediment values were developed by the Water 
Board and have been widely accepted by the regulato1y community. A complete 
discussion of the methodologies employed in developing these values is provided 
in the following two documents: 

Eco Analysis, Inc. 1998. "San Francisco Bay Sediment Criteria Project Ambient 
Analysis Repo1i." Prepared for: California Regional Water Quality Control 
Board, San Francisco Bay Region. March. 

San Francisco Bay Regional Water Quality Control Board (Water Board). 1998. 
"Staff Report: Ambient Concentrations of Toxic Chemicals in San Francisco 
Bay Sediments." May.The second bullet in Section BS. I. I already contains the 
second reference and will be modified to include the first reference as follows. 

• "San Francisco Bay ambient sediment data (Water Board 1998, Eco Analysis 
1998) - EPCs for organic COPECs in sediment were ... " 

• 
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2. --- Food chain dose modeling is included as part of the SLERA. However, • The most appropriate conservative exposure parameters were used in the SLERA 
the dose modeling input parameters applied to the various receptors of as input parameters for dose modeling. 
concern (ROCs) are not consistent, nor is the approach presented the most 
conservative, as recommended by USEPA's Ecological Risk Assessment • The maximum detected concentrations were used as the EPCs in the SLERA 
Guidance for Superfund: Process for Designing and Conducting (Steps I and 2 of the ecological risk assessment process outlined in EPA 
Ecological Risk Assessments, EPA 540-R-97-006, June 1997. This guidance [ I 998b, 200 I]). This assumes that receptors occur and feed exclusively 
guidance indicates that input parameters for dose modeling equations at the location with the highest concentration; therefore, it is considered 
should represent the most appropriate conservative measures, such as the appropriately conservative for the SLERA. However, ecological receptors feed 
highest ingestion rate, lowest body weight, most contaminated food item, not only at the location with the maximum concentration but rather at multiple 
and the maximum detected concentrations in environmental media, locations across the Parcel 8 shoreline. Therefore, in the refinement step of the 
among others. Please revise the SLERA to include these parameters in BERA (Step 3a), the EPCs were revised from maximum concentrations to the 95 
the dose modeling equations. UCL to reflect more realistic exposure scenarios at the Parcel 8 shoreline, as 

recommended by both EPA ( 1998b, 200 I) and Navy guidance (Navy 1999). 

• The highest ingestion rate and lowest body weight were not considered 
appropriate exposure parameters because the equation used to estimate the 
ingestion rate is based on the body weight of the receptor (Nagy 200 I). 
Therefore, the highest ingestion rate does not correspond to the lowest body 
weight. To evaluate risk to populations of ecological receptors at the Parcel 8 
shoreline, ingestion rates based on mean body weights were considered 
appropriately conservative because the assessment endpoint is maintenance of the 
population as a whole. Evaluation of risk to populations of receptors is consistent 
with EPA guidance. 

• No change to the report is proposed from this comment. 

Specific Comments, Appendix B, Parcel B Screening-Level Ecological Risk Assessment of the Parcel B Shoreline, Sites IR-07 and IR-26 

I. 8-3 A1wendix 8, Section 82.1, Concegtual Site Model, Page 8-3: The • The sources of contaminants are discussed in Section 2.3 (Updated 
conceptual site model includes a discussion of stressors, fate and Characterization of Soil and Groundwater) of the main TM SRA text and are not 
transport, exposure pathways, and assessment and measurement repeated in the SLERA because the SLERA was not intended to be a stand-alone 
endpoints. No clear discussions of sources of contamination are included document. 
in the SLERA. Please revise the SLERA to include this infomrntion. 

• Section 82.1 on page 8-3 will be revised as follows to direct the reader to 
Section 2.3 in the main TMSRA. "A conceptual site model for the Parcel 8 
shoreline is presented on Figure 8-3. Sources of contaminalion are discussed in 
Section 2.3 (Updated Characterization of Soil and Groundwater) in the main 
TMSRA text. The following sections review ... " 
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2. 8-7 Aggendix B. Section 82.2.1, Screening-Level and Refinement Evaluation • Selection of the depth intervals was evaluated and agreed during discussions with 
for Sediment, Page 8-7: Sediment samples were taken from Oto 2 ft bgs, the regulatory agencies on the SLERA methodology. Section 85.2 will be 
and 2.5 to 4 ft bgs, but justification is not provided for these sampling expanded to include a discussion of uncertainties related to exposure to chemicals 
depth intervals. Diving waterfowl and most benthic inve11ebrates could in the sediment intervals evaluated in the SLERA. The following text will be 
conceivably be expected to come into contact with the upper 6 inches of added to Section 85.2. "Waterfowl and benthic invertebrates will be primarily 
sediment, so it seems more reasonable to separate sediment depth exposed to the most surflcial sediments. However. the shoreline at Parcel B is 
intervals into a O to 0.5 ft bgs and 0.5 to 2 ft bgs depth intervals, with the susceptible to erosional processes that could tramport top sediments into the 
inclusion of the 2.5 to 4 ft bgs depth interval to address potential exposure India Basin. exposing deeper sediments. Wind-driven waves and other 
of sediment due to erosions processes, as explained in the SLERA. disturbances of surface sediments could expose the deeper sediments. as well. 
Please revise the SLERA to include a detailed technical discussion to The list of COP £Cs for benthic invertebrates is much the same for the surface 
support the selection of the presented depth intervals, or discuss this issue and subsurface layers; there is no reason to expect that concentrations in the top 
in the Uncertainties Section. 6 inches of sediment would differ greatlyfi"om the samples used in the SLERA." 

3. 8-18 Atniendix B, Section 84. 1.4, Chemical Concentrations in Sediment and • SLERAs, by definition, rely on information gathered from the literature, and 
Tissue Samples, Page B-18: Based on information provided in the rarely include much site-specific data beyond targeted abiotic samples. The 
document, it appears that bioaccumulation factors (BAFs) calculated for Parcel B SLERA is more robust than is typical in that it benefits from extensive 
terrestrial receptors at or near the site were used for investigating biological data collected on properties that are essentially identical in origin and 
sediment media. This approach is inappropriate, due to the fact that natural environmental influence. The te1Testrial and shoreline habitats of Parcels 
location specific BAFs for terrestrial media are not representative of E and B are influenced both by the till that was originally used to create the 
sediment media, in that location specific sediment chemical parcels, and by current interaction with the bay (v,hich was also the original 
concentrations, sediment and water chemistry, and receptor specific source of the underlying sediments). There is no reason to expect the physico-
uptake (among others) have not been taken into consideration. Please chemical parameters of the soil and sediment to differ substantially between 
revise the SLERA to use media and site-specific derived sediment BAFs, Parcels E and B, and the Navy asse11s that BAFs derived using data from Parcel 
or use appropriate literature derived sediment BAFs for investigating Emore closely approximate location-specific BAFs than do those taken from the 
ecological exposures to contaminated sediments. literature that includes samples collected from around the world. 

• No change to the report is proposed from this comment. 
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4. 8-20 Ai:rnendix B, Section 84.2.1, Surf Seater Dose Parameters, Sediment • The sediment ingestion rate for the surf seater in the SLERA for the Parcel B 
Ingestion Rate (IR,enimenil, Page 8-20: Infonnation is provided in this shoreline was based on the sediment ingestion rate of the surf seater in the Parcel 
section on sediment ingestion rates for the surf seater. It is unclear, based F validation study. In the Parcel F validation study, the sediment ingestion rate 
on infonnation provided in the document, how a value of0.00273 kg/day was based on a field study which measured grit in the stomach contents of the 
derived as the sediment ingestion rate for the surf seater. Please clarify closely related white-winged seater (Melanitta fusca deglandi) at four locations in 
how this value was derived. British Columbia (Vermeer and Bourne 1984 ). The sediment ingestion rate for 

the surf seater in the Parcel F validation study was about 2.5 percent of the 
ingestion rate for prey. This sediment ingestion rate was conservatively rounded 
up to 3 percent of the prey ingestion rate (0.0909 kilogram per day) in the 
SLERA for the Parcel B shoreline. A sediment ingestion rate of 3 percent of the 
prey ingestion rate is similar to values estimated for diving ducks (Beyer and 
others 1994). 

• The text describing the sediment ingestion rate on page 8-20 will be revised as 
follows. "An incidental IRs,diment for the seater of 0.00273 kg/day was used in the 
exposure model. The sediment ingestion rate represents 3 percent of the prey 
ingestion rate (0.0909 kg/day) and is based on similar sediment ingestion rates 
for diving ducks (Be_~,er and others 1994)." 

5. B-20 Aggendix B, Section 84.2.1, Surf Seater Dose Parameters, Sediment • Site-specific BAFs were not ava\lable for all che_micals .. Footnotes a, c, and g 
Ingestion Rate (IR,enimrn,), Page 8-20: It is stated that literature derived cite the references for the BAFs m Table 8-9. S1te-spec1fic BAFs were 
BAFs are used where site-specific sedin1ent BAFs are unavailable. This unavailable and literature values were used for all chemicals footnoted with the 
approach is entirely unclear, as site-specific BAFs appear to be available. letter "g" next to the values. Footnote g will be revised as follows to clearly 
Please clarify this methodology. explain that these BAFs are based on literature values. 

• "g BAFs from EPA 1999 were used for these chemicals; site-specific BAFs 
were not availablefor these chemicals." 

Appendix C, Applicable or Relevant and Appropriate Requirements 

I. --- The evaluation of each potential Federal and State ARAR in Appendix C • The text and tables in Appendix C will be revised to identify whether ea~h 
of the TM SRA does not always include a discussion of the specific potential ARAR is applicable or relevant and appropriate and why each 1s an 
requirements and how the requirements will affect response actions ARAR. 
planned for Parcel 8. Also, the text of Appendix C does not always 
identify whether each regulation is considered "applicable'' or "relevant 
and appropriate." Please review and revise Appendix C to consistently 
state in both the text and tables whether each regulation is ''applicable" or 
"relevant and appropriate" and explain why each regulation is considered 
anARAR. 
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'1 --- Ai:n:1endix C, Section C 1.3, Other General Issues, General Ai:mroach to • The text of Section C 1.3 will be coJTected to indicate 66 Fed Reg. § 49118 "-· 

Reguirements of the Federal Resource Conservation and Recovery Act. [2001]. 
The Federal Register citation is incoJTect. The text cites to 63 Fed. Reg. § 
49118 [2001] for the statement that California received final authorization 
of its revised State Hazardous Waste Management Program by the 
US EPA on September 26, 2001. The coJTect citation for this statement is 
66 Fed. Reg. § 49118 [200 I]. Please edit the citation accordingly. 

3. C-9 Ai:mendix C, Section Cl.4.1, RCRA Hazardous Waste Determination, • The text of Section CI .4.1 will be c01Tected to indicate Cal. Code Regs. Tit. 23, 
Page C-9, I st paragraph. The text incorrectly cites Cal. Code Regs. Tit. Div. 3, Chapter 15. 
22, Div. 3, Chapter 15 for other state waste requirements. The correct 
citation is Cal. Code Regs. Tit. 23, Div. 3, Chapter 15. Please revise this 
section to cite the con-ect Cal. Code Regs. requirement. 

4. C-11 Appendix C, Section C 1.4.1, RCRA Hazardous Waste Determination, • This statement is based on previous excavation and off-site disposal activities 
Page C-11, 4th full paragraph. The text does not explain why the Navy conducted under the ROD for Parcel B. 
believes that the contaminants found at the site are not ignitable, 
corrosive or reactive. The text states that, "[b]ased on the Navy's • The text of this paragraph will be revised as follows. "Based on the Navy's 
knowledge of contamination at HPS Parcel B, the Navy has detennined knowledge of soil contamination at HPS Parcel B gained.from sampling and 
that the soil at HPS Parcel B is not ignitable, corrosive, or reactive, as analysis of the soil.for off-site disposal under the remedial action selected in the 
defined in Cal. Code Regs. Tit. 22, § 66261.21-66261.23." Please ROD dated October 1997, the Navy does not anticipate that excavated soil or 
include a discussion of why the contaminants found at the site do not waste generated in the performance of various alternatives presented in the 
constitute ignitable, coJTosive or reactive waste. TMSRA will meet the definition of ignitable, corrosive, or reactive hazardous 

waste, as defined in Cal. Code Regs. Tit. 22 § 66261.21 - 66261.23." 

5. C-12 Appendix C, Section C 1.4.3, Other California Waste Classifications, Page • The text of Section C 1.4.3 will be co1Tected to indicate Cal. Code Regs. Tit. 2 7, 
C-12, 1st paragraph. The text incorrectly cites Cal. Code Regs. Tit. 22, §§ 20210, 20220 and 20230. 
§ § 20210, 20220 and 20230 as the state solid waste classification 
requirements that should be evaluated. The correct citation is to Cal. 
Code Regs. Tit. 27, §§ 20210, 20220 and 20230. Please revise this 
section to cite the correct Cal. Code Regs. requirement. 
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6. C-12 Ai;mendix C, Section C 1.4.3, Other California Waste Classifications, Page • Appendix C correctly identifies the definition of inert waste at Cal. Code Regs . 
C-12. This section does not discuss the requirement of Cal. Code Regs. Tit. 27, § 20230. There are no requirements prescribed by Cal. Code Regs Tit 27, 
Tit. 27 § 20230 even though the text identifies the requirement as a state § 20230. Cal. Code Regs. Tit. 27, 20230(b) states that inert waste does not need 
solid waste classification requirement for evaluation. Please include a to be discharged at classified units. Cal. Code Regs. Tit. 27. 20230(c) allows the 
discussion of this requirement in this section and include the requirement option of prescribing individual or general water discharge requirements for the 
in Table C-2, Page 5 where requirements 27 CCR § 20210 and § 20230 discharge of inert waste. In addition, the State of California did not identify Cal. 
are identified. Code Regs. Tit. 27, § 20230 as a potential ARAR. 

• The text of Section C 1.4.3 will be revised as follows. "The Navy will 
characterize any waste it generates for off-site disposal according to Cal. Code 
Regs. Tit. 27, §§ 20210 and 20220." 

• Table C-2 will not be revised to add Cal. Code Regs. Tit. § 20230 . 

7. --- A1212endix C, Section C2. l .3, ARARs Conclusions for Soil. The • The same text provided as the discussion of Cal. Code Regs. Tit. 27, § 
requirements of27 CCR§ 20921 (a)(I) and (a)(2) are not discussed in 20921 (a)( 1) and (2) present in Section C2.2.3 .2 will be added to Section C2. l.3. 
this section. Please update section C2. I .3 to include this ARAR. Also, 
please update Table C-1 to include a discussion of this requirement. • This regulation is considered a state chemical-specific ARAR and is already 
Please review Section 4 and Appendix C of the report to make sure that included on Table C-2. Table C-1 will not be revised. 
all of the Federal and State ARARs are identified in each section. 

• Section 4 and Appendix C will be reviewed for consistency . 

8. --- A1212endix C, Section C3. l .2, ARARs for Coastal Resources. This section • The text of Section C3.1.2 will be revised as follows . 
does not include a citation to all relevant sections of the Coastal Zone 
Management Act that may be ARARs. Please update Section C3. I .2 of • The Navy has identified the substantive provisions ~f the following regulations as 
the report to include a reference that§§ 1451 through 1464 of the Coastal potential location-specific ARARs: 
Zone Management Act and 15 CFR § 930 are also ARARs for coastal 

Coastal Zone Management Act (16 U.S.C. § 1456c) and its accompanying resources. • 
implementing regulations in 15 CFR § 930 

• McAteer-Petris Act (California Govenunent Code§§ 66600 through 66661) 
which is the enabling legislation.for the San Francisco Bay Conservation and 
Development Commission and the San Francisco Bay Plan 

• San Francisco Bay Plan ( 14 Cal. Code Regs. § § 10 I 10 through I 1990) 
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9. --- A1n:;,endix C, Section C4.0, Action-Si:;,ecific ARARs, C4. l .2.2, State • The discussions of action-specific ARA Rs in Section C4.0 are intended as 
ARARS, Shoreline Revetment. The requirements of Cal. Code Regs. Tit. summaries of the most significant requirements. except in those cases where the 
17 § 93105 are not discussed in this section. Please edit Section C4.0 to application of the requirement is complex and needs a more detailed explanation. 
include a discussion of why this requirement is considered an applicable Table C-6 contains a detailed explanation of the requirements contained in Cal. 
ARAR for construction of the shoreline revetment and covers for the soil. Code Regs. Tit. 17, § 93105. No change to the report is proposed from this 
Also. please review sections 4.2 and Appendix C to ensure that all comment. 
sections consistently identify all federal and state ARARs for Parcel B. 

10. --- Am:iendix C, Section C4.2.2.2, Potential Action-Si:;,ecific ARARs for • The State of California identified Cal. Code Regs. Tit. 27, § 20090(d) as a 
Groundwater Alternatives, State ARARs and Table C-6. The potential state ARAR for soil only; the state did not identify it as a potential state 
requirements of27 CCR § 20090(d) are not discussed in these sections. ARAR for groundwater. Therefore, the Navy identified Cal. Code Regs. Tit. 27, 
Please edit these two sections of the rep011 to include a discussion § 20090(d) as a potential state ARAR on Table C-6 for constructing the shoreline 
regarding whether 27 CCR§ 20090(d) is "applicable" or "relevant and revetment and soil covers. In addition, the Navy has determined that. with the 
appropriate" to groundwater monitoring actions that may be conducted at exception of Cal. Code Regs. Tit. 27, § 20430(g)(2), the potential state 
HPS Parcel B. groundwater monitoring ARARs are not more stringent than the potential federal 

groundwater monitoring ARARs at Cal. Code Regs. Tit. 22. No change to the 
report is proposed from this comment. 

I I. --- Ai:;,i:;,endix C, Appendix C, Tables. This section does not identify 22 CCR • The Navy did not identify Cal. Code Regs. Tit. 22 §§ 66268.40, 66268.44, 
§§ 66268.40, 66268.48, 66268.49 and 66268.44 as potential ARARs even 66268.48, and 66268.49 as potential chemical-specific ARARs for Parcel B 
though these requirements are identified in Section C2.2.3 .1 as potential because the Navy does not anticipate having to treat the soil to meet these land 
federal ARARs for soil response actions. Please include a discussion of disposal restriction (LOR) standards prior to off-site disposal. The off-site 
these requirements in the relevant table of Appendix C. disposal facility will be responsible for ensuring any required compliance with 

RCRA LO Rs. This discussion will be removed from the text in Section C2.2.3. I 
and added to Table C-1 with an ARAR determination of"not applicable." 

• Temporary stockpiling requirements at 40 CFR § 264.554 (d)( 1 )(i) through (ii), 

(d)(2), (e), (f), (h), (i), (j), and (k) are included as action-specific ARARs for 
alternatives that include excavation (refer to Section C4. l .3. l and Table C-5). 
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12. --- Ai;mendix C, Table C-1, Potential Federal Chemical-SQecific AQQlicable • The Navy will include 40 CFR § 761.61 ( c) as an applicable requirement because 
or Relevant and AQQroQriate Reguirements, Page 2 of 2, Toxic the Toxic Substances Control Act (TSCA) regulates PCB remediation waste at 
Substances Control Act. 40 CFR § 761.61 c) may be an applicable as-found concentrations of greater than or equal to 50 parts per million (ppm) (40 
ARAR rather than a relevant and appropriate ARAR since the Navy may CFR § 761.50(b)(3)). The Navy has measured a concentration of PCBs of 50 
have used and/or disposed of PCBs and PCB contamination exists at the ppm in soil that remains in place (at IR-07) at Parcel 8. 
site. Please either revise the Preliminary ARAR Detem1ination field to 
identify this regulation as an applicable ARAR and revise the comments • The comment column will be revised to include the following. "This 
field to clearly state why the regulation is applicable or edit the comments requirement is applicable to soil contaminated with PCBs at levels greater than 
field to state why the requirement is only relevant and appropriate to or equal to 50 ppm. A measured concentration of 50 mg/kg has been documented 
response actions planned at the site. near the shoreline at IR-07 .. , 

13. --- Am2endix C, Table C-2, Potential State Chemical-SQecific AQQlicable or • The table is intended to summarize and document the analysis of ARARs, 
Relevant and AQQro12riate Reguirements: This section includes including requirements that are reviewed to evaluate whether or not they qualify 
descriptions of requirements that are not ARARs. The purpose of the as ARARs but are detennined not to qualify. This presentation will support a 
ARARs tables is to provide a simple overview of the requirements that more complete record of the Navy's ARAR decision-making process. The 
are considered ARARs. Therefore, it is not necessary to include entries in Table C-2 provide a quick synopsis in addition to the longer discussion 
requirements that are not ARARs in the tables. Please review the tables already presented within the text of Appendix C. No change to the report is 
and consider deleting the requirements that are not ARARs. If these proposed from this comment. 
requirements are removed from the tables, please consider identifying 
these requirements and the rationale for why they are not ARARs in the 
relevant text sections of the TM SRA. 

14. --- AQQendix C, Table C-3, Potential Federal Location-S2ecific A12Qlicable • The preliminary ARAR dete1111ination for Section 404 of the Clean Water Act 
or Relevant and A212ro2riate Reguirements. Section 404 of the Clean will be changed from relevant and appropriate to applicable. The wetland is 
Water Act is likely an applicable ARAR rather than a relevant and inundated by the bay during high tides; therefore, the Navy has concluded that 
appropriate ARAR. Section 404 of the Clean Water Act is identified as a the wetland is sufficiently connected to the bay to be considered regulated under 
relevant and appropriate ARAR for the construction of the shoreline the Clean Water Act, Section 404. 
revetment within a wetland area of the site. It is possible that this wetland 
meets the definition of a wetland in section 404 of the Clean Water Act 
and that the construction of the shoreline revetment will result in the 
filling of this wetland, which could be a violation of section 404. Please 
either revise the Preliminary ARAR Detem1ination field to identify this 
regulation as an applicable ARAR and revise the comments field to 
clearly state why the regulation is applicable or edit the comments field to 
state why the requirement is only relevant and appropriate to the shoreline 
revetment response action. 
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15. 

Comment 

Appendix C. Table C-4, Potential State Location-Specific Applicable or 
Relevant and Appropriate Requirements. This table does not include a 
discussion of the all of the ARARs identified by the Navy in Section 
C3. I .2 of the TMSRA. Please revise this table to include a discussion of 
§§ 666000 through 66661 of the McAteer-Petris Act. 

Response 

• Table C-4 includes the substantive provisions of the McAteer-Petris Act and 
specific citations to Cal. Code Regs. Tit. 14 concerning the Bay Plan. The 
comments column will be expanded to state that the McAteer-Petris Act is the 
enabling legislation for the San Francisco Bay Conservation and Development 
Commission and the San Francisco Bay Plan (please also refer to the response to 
EPA specific comment 16 on Appendix C). The comment will be revised as 
follows. 

• The San Francisco Bay Plan is an approved state coastal zone management 
program, and the Navy will continue to conduct its response actions in 
accordance with the goals of the San Francisco Bay Plan. The McAteer-Petris 
Act is the enabling legislation/or the San Francisco Bay Conservation and 
Development Commission and the San Francisco Bay Plan 

• Table C-3 contains the discussion of the remaining ARARs presented in Section 
C3. l.2. 

16. Appendix C, Table C-4, Potential State Location-Specific Applicable or • The San Francisco Bay Plan is a potential ARAR through the operation of the 
federal Coastal Zone Management Act (CZMA). First the Navy evaluated the 
ARAR status of the CZMA. The CZMA excludes federal lands from its 
definition of coastal zone. Parcel B is federal land; therefore, the CZMA is not 
applicable. The CZMA also requires that federal agency activity within the 
coastal zone (non-federal lands) that affects any land or water use or natural 
resource must be conducted in a manner consistent to the maximum extent 
practicable with approved state coastal zone management programs. The Navy's 
remedial alternatives for Parcel B will affect land adjacent to the bay; therefore, 
the Navy identified the CZMA as relevant and appropriate. Because the CZMA 
is relevant and appropriate, the McAteer-Petris Act as enabling legislation and 
the San Francisco Bay Plan, are potential relevant and appropriate requirements 
through operation of the CZMA. 

Relevant and Appropriate Requirements, McAteer-Petris Act. The San 
Francisco Bay Plan is likely an applicable ARAR rather than a relevant 
and appropriate ARAR. The Navy identifies the San Francisco Bay Plan 
at Cal. Code Regs. Tit. 14, § § IO 110 through 11990 as relevant and 
appropriate ARARs for response actions conducted with the San 
Francisco Bay coastal zone. In the comments field. the Navy states that 
the San Francisco Bay Plan is an approved state coastal zone management 
program. Please either revise the Preliminary ARAR Deten11ination field 
to identify this regulation as an applicable ARAR and revise the 
comments field to clearly state why the regulation is applicable or edit the 
comments field to state why the requirement is only relevant and 
appropriate in spite of the federally approved status of the plan. 
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• The comment column of Table C-4 will be revised as follows. "The Navy has 
determined that the substantive provisions of the Coastal Zone Management Act 
are potential relevant and appropriate.federal location-spec(fic requirements.for 
HPS Parcel B. The Coastal Zone Management Act requires.federal agency 
activitv be conducted in a manner consistent with approved state management 
pro~r;ms to the maximum extent practicable. The McAteer-Petris Act is 
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enabling legislation for the San Francisco Bay Plan, an approved state 
management programfnr the San Francisco Bay. Substantive provisions of the 
McAteer-Petris Act and the San Francisco Bay Plan are relevant and 
appropriate because their authority is derivedji-om the Coastal Zone 
Management Act, a relevant and appropriate.federal requirement. 

17. --- Ai;mendix C, Table C-5, Potential Federal Action-Sgecific Agglicable or • Table C-5 will be revised to indicate that the preliminary ARAR determination is 
Relevant and A1mror1riate Reguirements, Page 2 of 6. The Navy did not Applicable. The comment column will be revised as follows: "The requirements 
indicate whether Cal. Code Regs. Tit. 22, § 66264.553(b), (d), (e), and (f) are applicable for soil that meets the definitions of RCRA hazardous waste or 
is "applicable" or "relevant and appropriate" or why this requirement is non-RCRA state regulated hazardous waste under Cal. Code Regs. tit. 22. 
an ARAR for construction of a shoreline revetment. Please edit Table C- including sediment with concentrations of PCBs greater than or equal to 5 
5 to include a Preliminary ARAR Determination and a rationale for why mg/kg. Concentrations of PCBs greater than 5 mg/kg have been measured in 
this requirement is an ARAR. sediment along the shoreline of IR-07. 

• Follow-up: The concentrations in the above revision were corrected to 50 mg/kg 
(not 5 mg/kg). 

18. --- Aggendix C, Table C-5, Potential Federal Action-Sgecific Agglicable or • Please refer to the response to EPA general comment I 1 . 
Relevant and AgQroQriate Reguirements, Page 2 of 6, Clean Water Act. 
Substantive requirements of the Clean Water Act are not indicated as 
"applicable" ARARs for the construction of the shoreline revetment. 33 
U.S.C. § 1344, 40 CFR § 230. IO and 230.11 and 33 CFR pati 323 are 
identified as applicable ARARs for construction of a shoreline revetment. 
In the comments field, the Navy indicates that they are not required to 
obtain a pennit to discharge fill into a wetland at Parcel B but that they 
will comply with the pem1it requirements. Please edit the comments field 
to identify those substantive portions of the listed requirements which are 
the applicable ARARs for construction of a shoreline revetment. 

19. --- Aggendix C, Table C-5, Potential Federal Action-Sgecific Agglicable or • The text of the comments column will be revised as follows. "The Navy will 
Relevant and AgQro[!riate Reguirements, Page 3 of 6. 40 CFR § 264.554 temporarily stockpile soil in staging piles for off-site disposal. The Navy will 
(a), (d), (g), (h), (I), (j), and (k) should be identified as an applicable characterize the soil but does not anticipate that soil will be RCRA hazardous 
ARAR for soil which is detem1ined to be RCRA hazardous waste. 40 waste; in which case, these requirements are relevant and appropriate. 
CFR § 264.554(a), (d), (g), (h), (I), (j) and (k) are identified as relevant However, these requirements would be applicable tn stockpiled soil that meets 
and appropriate ARARs for stockpiling soil for off-site disposal. The the definition of RCRA hazardous waste. Therefore. the Navy will identify these 
comments field indicates that it is not anticipated that all soil will be requirements as either applicable or relevant and appropriate, depending on the 
RCRA hazardous waste but that these requirements are considered results of sampling and analysis.for waste characterization." 
relevant and appropriate for all stockpiled soil. Since some of the soil 
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may be RCRA hazardous waste, these requirements should be considered • The preliminary ARAR determination will remain relevant and appropriate . 
applicable ARARs for the stockpiling of soil for off-site disposal. Please 
revise the table to identify these requirements are applicable ARARs to 
soil determined to be RCRA hazardous waste. 

20. --- Arwendix C, Table C-5, Potential Federal Action-SRecific Agglicable or • The TSCA requirement of 40 CFR § 761.6 I ( c) is identified as a potential federal 
Relevant and Aggrogriate Reguirements. This table does not include a chemical-specific ARAR in Section C2.2.3. l and on Table C-1. Section C4.0, 
discussion of 40 CFR § 761.61 even though it is identified as an action- not C2.2.3.1, presents potential action-specific ARARs. The Navy did not 
specific ARAR in Section C2.2.3.1. Please edit this table to include a identify 40 CFR ~ 761.61 (c) as a potential federal action-specific ARAR. No 
discussion of this requirement. change to the report is proposed from this comment. 

Appendix D, Remedial Action Alternative Cost Summary Sheets 

1. --- Costs for the Finding of Suitability to Transfer (FOST) should not be • Navy costs for preparing the FOST are included in the cost tables in Appendix D 
included in the alternative costs because a FOST is not part of a remedy. because this document is part of the overall process leading to transfer of Parcel 
Please delete all FOST costs from the cost estimates. B. 

2. --- The wetlands mitigation necessary to restore wetlands that will be • The cost estimates for Alternatives S-2 through S-5 will be updated to include a 
destroyed when the shoreline revetment is built is not included in the cost line item for wetland mitigation costs. The area to be mitigated is a fraction of an 
estimates for Alternatives S-2, S-3, S-4, and S-5. Please include wetlands acre (1,300 ft2 or 0.03 acre) and the estimated cost ($100,000) is a rough 
mitigation costs in the cost estimates for Alternatives S-2, S-3, S-4, and estimate. 
S-5. 

General Comments, Appendix E, Beneficial Use Evaluation for Parcel B Groundwater 

1. --- The beneficial use evaluation in Appendix E has not adequately • Subdivision of the aquifer system at HPS to include the A- and B-aquifers 
addressed USEPA's recommendations for evaluating groundwater using separated by the Bay Mud confining layer has been accepted by the regulatory 
the document. Guideline for Ground-Water Classification Under the EPA agencies at least since the RI. Fu1ihennore, the Water Board acknowledged the 
Groundwater Protection Strategy, dated December 1986 (the guidance aquifer subdivisions in its 2003 letter exempting the groundwater in the A-aquifer 
document). Attaclunent 5 of USEPA's letter to the BRAC Business Line as a potential source of drinking water. The beneficial use evaluation at HPS is 
Coordinator dated June 30, 1998, provided specific recommendations for site specific and presented parcel by parcel. 
determining whether a contaminated aquifer or portion of an aquifer 
should be considered a potential drinking water source for the purpose of • The Navy acknowledges that gaps in the Bay Mud exist in limited areas. The 
making CERCLA cleanup decisions. These recommendations have been third paragraph of Section 2.2.4.1 in the main TM SRA text notes that "Bay Mud 
applied to groundwater at Parcel B only; however, as described in chapter Deposits act as an aquitard that separates the A- and B-aquifers over most of the 
3 of the guidance document, the groundwater classification process was parcel, except for part of the western prniion at IR-18 and some of the central 
developed for evaluation of groundwater within a Classification Review po1iion in IR-10, where the Bay Mud is absent and the A- and B-aquifers are 
Area (CRA), which extends beyond the boundaries of the site where 
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groundwater is to be classified. In addition, USEPA has requested that 
consideration of potential health threats that may result from 
unanticipated or even prohibited uses of groundwater be included; 
however, only the 8-Aquifer has been evaluated for these uses. As a 
result, the Navy's evaluation of groundwater at Parcel 8 contains several 
discrepancies which include, but are not limited to those identified below. 
These issues are presented here for the purpose of identifying 
groundwater classification criteria that where not adequately addressed in 
the evaluation presented in Appendix E. These issues should not be 
addressed as individual discrepancies, but as part of the groundwater 
classification procedure outlined by the guidance document. 

Parcel B groundwater was subdivided into groundwater units without 
demonstrating that the A, 8 and Bedrock Aquifers are separated by 
subdivision boundaries. Groundwater units are defined in Section 3.4.2 
of the guidance document, as bodies of groundwater that are determined 
on the basis of four types of boundaries, including: I) Permanent 
groundwater flow divides; 2) Extensive, low permeability geologic units 
( e.g., thick, laterally extensive confining beds); 3) Permanent fresh
water/saline-water contacts; and 4) Hydraulic gradient-based boundaries 
that separate pem1anent upgradient from permanent downgradient parts 
of a shallow groundwater unit. For the purpose of this evaluation, the A 
and B Aquifers would not be considered separate groundwater units 
based on the presence of a Type 2 boundary, since the Bay Mud unit is 
not extensive within the CRA. In addition, the guidance requires that the 
existence of one or more of these boundaries be demonstrated for all 
foreseeable conditions before the groundwater regime ofCRA can be 
subdivided into separate groundwater units. Foreseeable conditions that 
may effect the presence of these boundaries should include, but should 
not be limited to, removal of leaking water supply, sanitary sewer and 
stonn drain I ines; repair or removal of segments of the sea wall barriers, 
unless they will be maintained as an institutional control; and installation 
of groundwater extraction wells or groundwater production wells. Please 
revise the Beneficial Use Evaluation to follow the groundwater 
classification procedure outlined by the guidance document. 
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Response 

adjacent." 

The boundary between the A- and 8-aquifers (the Bay Mud), while not present 
everywhere, does provide separation between the aquifers for the majority of 
Parcel 8. Strict interpretation of the groundwater classification guidance and 
recombination of the aquifer system at Parcel 8 into one unit would pose a 
significant obstacle for progress toward cleanup. The existing ROD prohibits all 
uses of groundwater to 90 feet bgs and use of groundwater will be prohibited 
under the amended ROD. 

Foreseeable conditions are not anticipated to change the aquifer boundaries . 
Changes to the water supply system or removal of the sanitary sewer and storm 
drain systems are not expected to cause large changes in the aquifer system at 
Parcel 8. The seawall at Parcel 8 does not act as a hydrogeologic barrier within 
the aquifer system and does not affect the aquifer boundaries; saline groundwater 
extends about 500 feet inland from the shoreline, regardless of the presence of a 
seawall. Installation of groundwater extraction or production wells will be 
prohibited and this prohibition maintained by institutional controls. 

The following text will be added to Section E 1.0 to more fully describe the 
aquifer classification at Parcel 8. 

"The hydrostratigraphic units at HPS include(!) the A-aquifer, (2) the aquitard. 
(3) the B-aquifer, and (4) the deep bedrock water-bearing zone. The A-aquifer at 
Parcel B consists mainly of unconsolidated Artificial Fill that overlies the 
aquitard and bedrock and forms a continuous zone of unconfined groundwater 
across the parcel. Alluvium and colluvium. Undifferentiated Upper Sand 
Deposits, and shallow bedrock also are part of the A-aquifer at various locations 
across Parcel B. The A-aquifer generally thickensfi'om about I 5feet in the 
southwest to as much as SO.feet in the northeast, but averages about 25.feet thick 
over most of Parcel B. 

The B-aquifer consists mainly of Und![ferentiated Sedimentary Deposits that 
overlie bedrock or are contained within the Bay Mud Deposits at a.few locations 
near the bay margin. The B-aquifer is 1101 continuous across Parcel B but exists 
primarily in two separate areas-along the western parcel boundary and in a 
portion of the central area of the parcel. The B-aquifer ranges in thickness.from 
about 5 to 15.feet where it is present and averages I Ofcct thick. 
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[Follow-up: The Navy believes that the 10-foot thickness cited for the B-aquifer 
is consistent with the interpretation presented on Figure 5 of "Final Technical 
Memorandum, Distribution of the Bay Mud Aquitard and Characterization of the 
B-Aquifer in Parcel B" (Tetra Tech 2001).] 

Bay Mud Deposits act as an aquitard that separates the A- and B-aquifers over 
most of the parcel, except.for part of the western portion at IR-I 8 and some of the 
central portion in IR-10, where the Bay Mud is absent and the A- and B-aquifers 
are adjacent. The Bay Mud Deposits generally thickcn.fiwn where they pinch 
out against the historical shoreline in the so11thwcst to 40.fect near the bay 
margin in the northeast. 

The boundary between the A- and B-aquifers (the Bay Mud), while not present 
everywhere, docs provide separation between the aquifers.for the majority of 
Parcel B. The Navy and the regulatory agencies have agreed to use this 
classification of the aquifer system at Parcel Band the beneficial use evaluation 
presented in this appendix maintains this classification system, even though the 
classification may va,yfrom the strict definitions presented in EPA g11idance on 
groundwater beneficial use (EPA 1986)." 

2. --- An evaluation of the impact of A-Aquifer groundwater on the quality of • The degree to which the A-aquifer discharges to the bay is not well quantified at 
adjacent waters, including the B-Aquifer and surface waters (i.e., Parcel B. The Navy recognizes the potential impact to the bay from mercury in 
wetlands and the San Francisco Bay), was not adequately addressed in IR-26 groundwater. No other IR site contaminants are located near enough to the 
Appendix E, because a low degree of interconnection between the A- bay or at a high enough concentration to be considered a potential threat to the 
Aquifer and adjacent waters has not been demonstrated. As described in bay. The Navy disagrees that groundwater in the A-aquifer qualifies as Class I 
Section 3.4.2 of the guidance document, a high degree of interconnection groundwater for the following reasons. 
is assumed to occur where groundwater discharges to surface waters, 
when a lower degree of interconnection is not demonstrated. (1) The groundwater in the A-aquifer is not "ecologically vital groundwater" as 

Furthennore, according to Section 4.1.1 of the guidance document, a Class I groundwater is described in the guidance. Groundwater does not 

Class I determination may be reached if groundwater that is highly supply a "sensitive ecological system supporting a unique habitat" at Parcel 

vulnerable to contamination discharges to areas that are managed for the B. The guidance indicates "A unique habitat is primarily defined as a habitat 

purpose of ecological protection. Section E2.2.3.8 ofthe TMSRA has for a listed or proposed endangered or threatened species." No listed or 

already identified Parcel B groundwater as being highly vulnerable to proposed endangered or threatened species exist at Parcel B in upland areas 

contamination. Therefore, for the purpose of this evaluation, the presence or along the shoreline: therefore, the A-aquifer groundwater cannot be 

of wetland habitats within the CRA that are CUITently, or will be, considered ecologically vital. The contribution of groundwater to the 

managed for the purpose of ecological protection should be identified. recharge of the bay is insignificant compared to other sources including 

Discharge areas that may affect the wetland areas should then be located rivers, creeks, and tidal interchange with the Pacific Ocean. 

to detem1ine whether the classification criteria for Class I groundwater 
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applies to Parcel B. lfa Class I or Class II determination cannot be made (2) The definition of Class I groundwater also includes a designation as an 
for groundwater, a Subclass IIIA detennination should be evaluated based irreplaceable source of drinking water to a substantial population. No public 
on the interconnectedness of groundwater with surface water. Subclass water systems using groundwater or private supply wells are known within 2 
IIIA groundwaters are defined in Section 2.1.3 of the guidance document, miles from HPS. A substantial population (2,500 people according to the 
as having an intermediate degree of interconnection to adjacent guidance) is not served by groundwater on or near HPS. 
groundwater units and/or are interconnected with surface water, and as a 

(3) In general, the guidance describes Class I groundwater as "It is expected that result, they may be contributing to the degradation of the adjacent waters. 
The guidance document further states in Section 2.1.3 that, "Subclass Class I decisions will be small in number. Such ground waters will generally 

IIIA groundwater may still be managed at a level similar to a level at receive extraordinary protection due to the potential risk to large numbers of 

which Class II groundwaters are managed based on the degree to which it 
citizens dependent upon a source of drinking water. .. " No one depends on 

is connected to adjacent waters." Please revise the beneficial use groundwater at or near HPS. A Class I determination is not suppo11ed by the 

evaluation to consider a high degree of interconnection between existing knowledge of the aquifers at HPS. 

groundwater and surface water. • The Navy has accounted for potential interconnection between groundwater and 
surface water. The results from the SLERA indicated only mercury in 
groundwater was a concern for a limited section of the shoreline at Parcel B. The 
plans for groundwater remediation proposed in the TMSRA will be protective of 
San Francisco Bay surface waters. 

• The following text will be added to the end of Section E2.2.1 on page E-4 . 
"Groundwater in the A-aquifer does not qual(fy as Class !for thefollowing 
reasons: 

(I) Groundwater in the A-aquifer is not '"ecologically vital groundwater .. nor 
does it supp~v a "sensitive ecological system supporting a unique habitat·· al 
Parcel B. No listed or proposed endangered or threatened species exist at 
Parcel B in upland areas or along the shoreline; therefore, the A-aquifer 
groundwater cannot be considered ecologically vital. 

(2) Groundwater in the A-aquifer is not an irreplaceable source of drinking 
water to a substantial population. No public water systems using 
groundwater or private supply wells are known within 2 miles.from HPS. A 
substantial population (2,500 people according to EPA guidance) is not 
served by groundwater on or near HPS. 

(3) In general, the guidance describes Class I groundwater as '"ft is expected 
that Class I decisions will be small in number. Such ground waters will 
generally receive extraordinwy protection due to the potential risk to large 
numbers of citizens dependent upon a source of drinking water ... .. No one 
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depends on groundwater ar or near HPS. A Class I determination is not 
supported by the existing knowledge of the aquifers at HPS." 

3. --- Consideration of unanticipated and currently prohibited uses of • The Navy does not believe that groundwater in the A-aquifer would become an 
groundwater was limited to the B-Aquifer; however, the A-Aquifer irreplaceable source in the event of a catastrophic earthquake for the following 
should also be included in this scenario, since areas of the A-aquifer are reasons. 
favorable for the installation of private drinking water wells. For 

(I) Groundwater in the A-aquifer is only marginally better salinity than the EPA example, according to Section E2.2.3. l of the TMSRA, the A-Aquifer in 
Parcel B contains approximately 220 acre feet of available groundwater. criterion of I 0,000 milligrams per liter. Groundwater salinity would 
Based on this assessment, a detennination should be made as to whether increase based on any degree of pumping for domestic use. 
A-Aquifer groundwater would represent an irreplaceable source to a (2) Assuming necessary equipment and personnel were available, there are much 
substantial population should San Francisco's water supply be disrupted more favorable locations along the San Francisco peninsula than Parcel B to 
in the event of another catastrophic earthquake. This scenario is based on develop water resources--especially areas farther from the bay that are less 
the concept that metropolitan areas potentially face greater health risks subject to salt water intrusion in response to groundwater withdrawal. 
should the cuITent water supply system be destroyed. Guidelines for 
determining whether groundwater represents an irreplaceable source to a (3) According to Mr. Greg Baiiow, Integrated Water Resources Program 
substantial population are provided in Section 4.2 of the guidance Manager for the San Francisco Public Utilities Commission, Office of Water 
document. Special consideration should be given to the "Unreliable Resources Planning, the City of San Francisco has no plans in the 
Transport Mechanism" decision criteria for transportation of a foreseeable future to use HPS groundwater for an emergency city water 
replacement water supply, because A-Aquifer groundwater would be supply. 
readily available in a time of crisis, thus making it less replaceable. 

• No change to the repo1i is proposed from this comment. Please revise the beneficial use evaluation to consider use of A-Aquifer 
groundwater in the case of a catastrophic earthquake. 

Specific Comments, Appendix E, Beneficial Use Evaluation for Parcel B Groundwater 

I. E-1 A1mendix E, Section E2.0, Evaluation of Groundwater Beneficial Uses, • Please refer to the response to EPA general comment 3 on Appendix E . 
Page E-1: It should not be assumed that B-Aquifer groundwater will not Furthem1ore, only two groundwater monitoring wells are cu1Tently installed in 
be used for agricultural or industrial uses based solely on the the B-aquifer at Parcel B. Groundwater extraction from these wells, even 
redevelopment plan; potential use of this water after a catastrophic assuming appropriate pumping equipment and trained personnel were available, 
earthquake should also be considered. Please revise the beneficial use would not be adequate to support more than a few individuals. No change to the 
evaluation to consider use of B-Aquifer groundwater in the case of a report is proposed from this comment. 
catastrophic earthquake. 

• Follow-up: The Navy continues to believe that there will be no beneficial use of 
the B-aquifer groundwater after an earthquake, regardless of the number of wells 
installed based on the following: (I) the volume of groundwater available is 
small, (2) any groundwater withdrawal will likely result in the intrusion of salt 
water which would further degrade the aquifer, and (3) city staff have indicated 
no intention to use groundwater in the B-aqui fer for emergency supply. 
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2. E-3 A1wendix E, Section E2. l. l, Federal Groundwater Classification Criteria, • The text of Section E2.2. l will be revised as follows. "Class II groundwater is a 
Page E-3: Class II groundwater is separated into two subclasses, IIA and current source (Class !IA) or potential source (Class llB) of drinking water ... " 
118, but this was not considered in the beneficial use evaluation. Please 
distinguish between subclass IIA and subclass 118 groundwater and 
provide definitions for each in this section. 

3. E-7 Ai:11:1endix E, Historical and Current Groundwater Use, Page E-7: The • The text of Section E2.2.3.7 will be revised as follows. "This infonnation on the 
text does not state that the Basin Plan for the San Francisco Bay Region nearby Downtown San Francisco Basin ... source of drinking water. However, 
has not been amended. Please revise this section to state that the Basin although the Water Board had adopted this amendment in April 2000. the State 
Plan had not been amended at the time the TM SRA was issued. Water Resources Control Board and Office of Administrative Law had not yet 

approved this amendment to the Basin Plan at the time the TMSRA was 
prepared." 

4. --- Ai:11:1endix E, Table E-1, Summary of Total Dissolved Solids in Parcel B • The number of measurements exceeds the number of wells because, in some 
Groundwater: It is not clear why the number of Total Dissolved Solids cases, multiple measurements were made over time from a single well. The data 
(TDS) measurements exceeds the number of wells sampled in this table. set includes all TDS data from all A-aquifer wells at Parcel B. A footnote to 
For example, according to the table, the concentration ofTDS was Table E-1 will be added to state "The number of measurements exceedv the 
measured in 7 I wells; however, 168 measurements were used in the data number of wells because more than one measurement was made at some wells. 
set. Please identify the methodology for the data set used in the The data.set.for this table includes all TDS data.from all A-aquifer wells at 
evaluation ofTDS concentrations at Parcel B. Parcel B." 

5. --- Ai:11:1endix E, Figure E-1, Maximum Total Dissolved Solids in the A- • Figure E-1 will be revised so that the 3,000 mg/L contour includes additional area 
Aquifer: It appears that the purple shaded area should extend into the in the vicinity of Buildings 122 and 123. 
vicinity of Buildings 122 and portions of Building 123, based on the total 
dissolved solids (TDS) values posted on this figure. Please revise the 
boundary between the purple shaded area and the yellow shaded area to 
encompass all of the areas with TDS values below 3000 mg/L. 

Minor Comments 

I. A-6 Am:1endix A, Section A3.5: Potentially Comi:1lete Exi:1osure Pathways, • Section A3.5 will be revised to clarify that the presence ofa receptor population 
Page A-6: This section lists the components of a complete exposure is also required as an element for establishing a complete exposure pathway. 
pathway as presented in USEPA's RAGS, Part A (1989). However, the 
presence of a receptor population is also a required component of a 
complete exposure pathway. Revision to address this oversight is not a 
required action. 
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2. --- A1212endix C, Section C2. l. l, ARARs Conclusions for Groundwater, 4th • The text will be revised as suggested . 
bullet. There is an extra space between the "n" and the "s" in the word 
"provisions." Please edit this sentence to c01Tect this typographical error. 

' C-3 I A12gendix C, Section C4. l.2. l, Federal ARARs, Shoreline Revetment, The text will be revised as suggested . .). • 
Page C-31. There is a typographical e1rnr in the last paragraph on Page 
C-31. In the last paragraph, the text states that the Navy has identified the 
Bay Area Air Quality Management District Regulation 6-302 "is" a 
potential federal action-specific ARAR. Please edit this sentence to 
change the typographical etTor "is'' to "as." 

4. D-19 Aggendix D, Section D6.7, Cost Assumgtions Associated with • The text will be revised as suggested . 
Alternative GW-38: In Situ Treatment, Reduced Groundwater 
Monitoring, and Institutional Controls-SY! Injection, Page D-19: The 
first sentence in item #10 compares GW-38 to GW3-B when it appears 
that GW-3A was intended. Please correct this sentence. 
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The table below contains the responses to comments received from the Department of Toxic Substances Control (DTSC) on the "Draft Parcel B 
Technical Memorandum in Support of a Record of Decision Amendment [TMSRA], Hunters Point Shipyard, San Francisco, California," dated 
March 28, 2006. Comments were submitted by Thomas P. Lanphar (DTSC) on June 19, 2006; specific comment 63 was revised on July 18, 
2006. Additional comments were submitted by Mr. Lanphar on September 1, 2006. Throughout this table, italidzed text represents proposed 
additions to the TM SRA and strikeout text indicates locations of proposed deletions. These responses were submitted on December 8, 2006 and 
discussed with DTSC during meetings on January 9 and 23, 2007. Additional information related to a response as a result of further discussions 
is identified in this table as "Follow-up" at the end of a response. Throughout this table, references to page, section, table, and figure numbers 
pertain to the draft TM SRA, even though some of these numbers have changed in the draft final TM SRA. 

No. Page Comment Response 

General Comments 

I. --- DTSC does not agree that ambient.metals are naturally • Total risk includes risk posed by all chemicals, including ubiquitous metals. The 
occurring. DTSC's position is that remedial action goals incremental risk addresses chemicals related to Navy activities; the Navy does not 
for soil should be established based on total risk and not consider ubiquitous metals to be the result of Navy activity, but instead the result of the 
incremental risk. DTSC can accept 'agree to disagree' natural distribution of metals in the bedrock fonnations that make up Hunters Point. 
language on this issue as long as the final remedy for soil Remediation alternatives in the TMSRA are focused on cleaning up those chemicals 
is protective of total risk (i.e., ambient metals in soil). related to Navy activities. Therefore, the TMSRA uses the incremental risk evaluation as 

the basis for alternative identification. 

• However, remedial alternatives in the TM SRA are designed to also be protective of risks 
from ubiquitous metals, regardless of source. Therefore, the remedy for soil will be 
protective of total risk. 

• Follow-up: The following clarification of the te1111 "ubiquitous" was added to the 
executive summary, Section 1.2 (need for reevaluation of current remedy) and Section 2.3 
(updated characterization of soil and groundwater). '·In the TM SRA, the term 
"ubiquitous" refers to metals that are naturally occurring or are in the same concentration 
ranges as naturally occurring metals in the source material (including material from the 
same geologic formations in the San Francisco area) used for filling operations at HPS. 
The Navy acknowledges that industrial sources of metals exist at HPS and there is a 
potential that some concentrations of metals could have sources other than naturally 
occurring materials. The Navy has worked to remove these sources during the remedial 
actions taken to date." 
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2. --- The Navy acknowledges that the fill is contaminated with • The Navy believes that the practice of using of qua1Tied local rock for fill at HPS is similar 
'ubiquitous' metals; however, this must be more clearly to construction practices in the same bedrock formations used elsewhere in San Francisco. 
defined in the document and the implications of this The Navy observed that a wide range of concentrations of metals are found in similar 
contamination carried out consistently in the establishment chert, basalt, and serpentinite bedrock formations in other areas of San Francisco based on 
of remedial action objectives ar1d soil alternatives. DTSC sampling that the Navy conducted in 2003 at areas outside of HPS (Tetra Tech and ITS! 
agrees that contamination, above ambient levels, is likely 2004). 
to occur in all pa1ts of Parcel 8. The fill at Parcel 8 is not 

• The text proposed for addition to the executive summary and new Section 1.2 (see EPA fully characterized and therefore areas with little or no soil 
data are assumed to be contaminated with chemicals of general comment I) will help clarify this position (see Attachment I). In addition, the text 

concern above ambient levels. DTSC supports a soil in Section 2.3.1 (partial paragraph at the top of page 2-18) will be modified to include the 

alternative that includes containment and institutional 
following. "The same condition is true for a group of metals ... and zinc. The Navy 

controls for all redevelopment blocks and the entire 
acknowledges that industrial sources.for metals exist and that there is a potential that 
some concentrations of metals could have sources other them naturally occurring rock. 

shore I ine of Parcel B. The Navy has worked to remove these sources during the remedial actio11s take11 to date. 
However, the widespread distribution of metals remaining in soil is consistent with the 
concentrations present in native rock. Remedial alternatives in this TMSRA will be 
designed to be protective of risk.1'.from these metals concentrations, regardless of source. 
Section 3 .0 and ... " 

• Remedial alternatives in the TMSRA are designed to also be protective of risks from 
ubiquitous metals, regardless of source. Alternatives S-4 and S-5 include containment 
(using covers and a shoreline revetment) and institutional controls for all redevelopment 
blocks at Parcel 8. 

3. --- The Navy proposes to eliminate most of the groundwater • Proposed constituents for groundwater monitoring are based on risk posed by groundwater 
monitoring requirements of the current ROD. to human health and the environment. 
Groundwater alternatives in the TMSRA only address 
volatile organic compounds (VOCs) and mercury. DTSC • Changes to the current RAMP sampling will not be implemented until after the approval 

does not agree with the removal of other metals from of the amended ROD for Parcel B. 

groundwater monitoring. While DTSC is open to • DTSC's proposed additions to the RAMP for IR-20 and IR-26 are not related to the 
negotiating changes in the groundwater monitoring 

TMSRA and should be addressed separately in another forum. The TMSRA is not 
program, DTSC requests that monitoring for metals along intended to be a mechanism to modify the current RAMP sampling. 
the shoreline continue and is expanded to include 
additional monitoring points at IR-20 and IR-26. • No change to the report is proposed from this comment. 
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• Follow-up: Concerns for groundwater in this area were focused on the results for a grab 
groundwater sample collected in 1993 from boring I R20BO 16 and for groundwater 
samples collected in 1994 from wells IR20MW06A and IR20MW 17 A. Results for grab 
groundwater samples were not included in the HHRA; however, the location of boring 
IR20BO I 6 was excavated as Excavation 20-3 in 1998 to 1999. Soils were removed to 5 
feet bgs; groundwater is about 6.5 feet bgs in this area. The samples in question from 
wells IR20MW06A and IR20MW17A were included in the HHRA as well as other data 
from these wells and eight other crossgradient and downgradient wells. No unacceptable 
risks were identified in this area in the HHRA and, consequently, no wells in this area 
were proposed for monitoring. However, the Navy is implementing a adaptable strategy 
for groundwater monitoring based on the Triad approach to allow flexibility to optimize 
monitoring. This strategy may be included in the future design of the groundwater 
monitoring program, and, if implemented, could change to the proposed monitoring wells 
and analytes presented in the TMSRA. 

4. --- Mercury is known to occur in groundwater near the • The TMSRA evaluates excavating and removing additional soil beneath Excavation EE-
shoreline and soil at IO feet below the surface. Passive 05 to remove potentially remaining mercury source material. The Navy has installed two 
remediation of mercury in groundwater is proposed. new groundwater monitoring wells in the area near well 1R26MW47 A where mercury was 
DTSC disagrees that passive remediation is appropriate for detected in groundwater. A thi~d well will be installed within the area of Excavation EE-
mercury in groundwater since mercury is not destroyed 05 after selection of the final remedy and completion of the mercury source removal. 
through natural processes. DTSC believes the source of 

The size of the soil/water partition coefficients for the likely mercury species present in the mercury in groundwater is still present at IR-26 and • 
requests the removal of the mercury source prior to soil and groundwater at the site indicates a preference for sorption to soil. Thus, with 

monitoring groundwater to determine if the bay surface removal of the source materials through excavation, it is likely that remaining mercury 

water is protected. species dissolved in groundwater would attenuate through sorption into soil over time. 

• Please also refer to the responses to EPA speci fie comments 59 and 61 and DTSC 
(Lanphar) specific comment 58. 

• Follow-up: The clean fill used to backfill the excavation that will deepen Excavation EE-
05 will act as a sink for mercury dissolved in groundwater based on the high sorptive 
capacity of the clean material. 
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Specific Comments 
: 

I. ES-I Page ES- I, Pumose and Background ofTMSRA. One of • Please refer to the responses to EPA general comments I and 5 and DTSC (Lanphar) 
the reasons for amending the Parcel B Record of Decision specific comment 17. 
(ROD) and what provided a better understanding of the 
nature of soil contamination at Parcel B was the difficulty 
in meeting soil remediation goals during the post-Parcel B 
ROD soil excavations. That experience has led to the new 
site conceptual model recognizing that the Parcel B fill is 
not well characterized and is likely contaminated 
throughout the parcel with metals above ambient levels. 
Please modify this section to reflect this history. The 
TMSRA does acknowledge this issue in Section 2.1.3.1. 

2. ES-I Page ES- I, Puq;1ose and Background of TM SRA. Please • Please refer to the response to EPA general comment I. In the TMSRA, the term 
revise the document and define what is meant by 'the ubiquitous refers to metals that are naturally occurring or have no known industrial source 
ubiquitous nature of certain chemicals in soil'. DTSC and are in the same concentration ranges as naturally occurring metals in the same 
understands this statement to refer to chemical geologic formations in the San Francisco area. Other contaminants, such as polynuclear 
contaminants in fill that are above ambient levels and aromatic hydrocarbons (PAH), may occur at multiple site locations but are not considered 
potentially occur in soil throughout Parcel B; even in those ubiquitous. 
areas that are not well characterized. 

• Follow-up: The following clarification of the term "ubiquitous" was added to the 
executive summary, Section I .2 (need for reevaluation of current remedy) and Section 2.3 
(updated characterization of soil and groundwater). "In the TM SRA, the tem1 
"ubiquitous" refers to metals that are naturally occurring or are in the same concentration 
ranges as naturally occurring metals in the source material (including material from the 
same geologic fom1ations in the San Francisco area) used for filling operations at HPS. 
The Navy acknowledges that industrial sources of metals exist at HPS and there is a 
potential that some concentrations of metals could have sources other than naturally 
occurring materials. The Navy has worked to remove these sources during the remedial 
actions taken to date." 
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3. ES-3 

4. ES-3 

5. ES-3 

Comment 

Page ES-2, Hunters Point Shipyard Background. The text 
states that after World War II activities at Hunters Point 
Shifted to submarine maintenance and repair. Were the 
activities limited to only this? What other ship 
maintenance occurred at Hunters Point after World War 
II? The decontamination of Operation Crossroads ships 
occurred after World War II. Also, please add a sentence 
or two about the activities of the Naval Radiological 
Defense Laboratory. 

Page ES-3, Parcel B History and Setting. Please add that 
sources of fill included construction debris and other waste 
materials. 

Page ES-3, Parcel B History and Setting. In the first 
paragraph of Page ES-3 it states, "No threatened or 
endangered species are known to inhabit Hunters Point 
Shipyard or its vicinity." Please check the accuracy of this 
statement. For example peregrine falcons are known to 
hunt and perhaps nest on Hunters Point Shipyard. The 
statement also implies that animal species are not a 
concern at Hunters Point Shipyard. Additional statements 
about other ecological concerns, for example burrowing 
owls and migratory birds, would provide a better 
description of the ecological concerns that the Navy is 
responding to at Hunters Point Shipyard. 
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Response 

The executive summary in the first paragraph on page ES-2 will be revised to include the 
following text. "After World War II, activities at Hunters Point Shipyard shifted to 
submarine maintenance and repair. However, the Navy continued to operate carrier 
overhaul and ship maintenance and repair.facilities through the 1960s. Other significant 
activities afier World War JI included decontamination of ships used during Operation 
Crossroads nuclear weapons tests: these activities occurred main()' in 1946 and 1947. 
Hunters Point Shipyard was also the site of the Naval Radiological Defense Laboratory 
ji-om the late I 940s until I 969. Initial tasks.for the lahorat01)' included research into 
decontamination methods, personnel pmtection, and development of radiation detection 
instrumentation. Laboratory responsibilities grew to also include practical and applied 
research into the effects of radiation on living organisms and on natural and synthetic 
materials, in addition to continued decontamination experimentation. Hunters Point 
Shipyard was deactivated ... " 

The executive summary in the first paragraph on page ES-3 will be revised to include the 
following text. " ... constructed by placing borrowed fill material from a variety of sources, 
including serpentinite bedrock from the shipyard, construction debris, and waste materials 
(such as used sandblast materials). The fill supported ... " 

Please see the response to EPA specific comment 2. Although the Parcel B FS reported 
that "a peregrine falcon has been observed at HPS" there is no indication of routine use of 
Parcel B for foraging or nesting activities. It would be incorrect to assume animal species 
are not a concern at Parcel B; the SL ERA evaluates potential exposures to several animal 
receptors, including a variety of birds and mammals. The red-tailed hawk was selected to 
represent carnivorous birds. Burrowing owls have not been observed at Parcel 8. 

The executive summary in the first paragraph on page ES-3 will be revised to include the 
following text. "Therefore, the Navy investigated the shoreline areas, and this TMSRA 
evaluates potential risk to shoreline receptors, including benthic invertebrates, birds. and 
mammals." 
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6. ES-5 

7. ES-5 

Comment Response 

Page ES-5, Updated Risk Evaluation Summary. When • While ubiquitous metals may pose unacceptable risk in areas that are currently not 
represented by sample data, it would be incorrect to assume this is always the case. discussing total and incremental risk exposure areas please 

include a discussion of the limitations of this assessment 
due to the ubiquitous nature of certain chemical 
contaminants, or chemicals of concern (COCs) in soil (see 
ES- I). Please state that the conclusion of the risk 
assessment is limited and that areas of Parcel B with little 
or no data are also assumed to be contaminated with non-

Neve1iheless, the Navy proposes to address all areas at Parcel B in the alternatives, 
although risk has not been quantified as occurring above background levels in all 
redevelopment blocks. The remedies will be protective of potential exposure to ubiquitous 
metals that may pose unacceptable risk. Covers to eliminate the exposure pathway will be 
an impo11ant component of the remedy. 

ambient ubiquitous chemical contaminants. Therefore, • Ubiquitous metals at HPS include aluminum, antimony, arsenic, barium, beryllium, 
cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, molybdenum, 
nickel, selenium, silver, thallium, vanadium, and zinc. Calculations of Hunters Point 
ambient levels for most of these metals is detailed in "Draft Calculation of Hunters Point 
Ambient Levels" (PRC 1995). In addition, the Navy will provide the results of off-site 
soil sampling for metals in Appendix J. Please refer to these two sources for concentration 
ranges of metals at HPS (within the geologic unit known as the Hunters Point Shear 

these areas also present an unacceptable incremental risk. 
Please identify which chemicals what chemical 
contaminants and the approximate concentration range the 
Navy believes are ubiquitous. 

Zone). 

• The use of soil covers will be further clarified in the second paragraph of Section 5.1 by 
expanding the text as follows. " ... eliminate complete exposure pathways. Soil covers will 
eliminate exposure to potential unacceptable risk identified by the HHRA. and to potential 
unacceptable risk posed by ubiquitous metals that are likely to be present in locations that 
are nor characterized by analytical data. Covers will use existing materials (rehabilitated 
as necessary) and newly installed materials to eliminate exposure. Various institutional 
controls ... " 

Page ES-5, TMSRA Evaluation Process. Please include a • The executive summary will be expanded to include a brief section titled "Updated 
Characterization of Soil and Groundwater" and will summarize information contained in 
Section 2.3. The following text will be added following the section titled "Parcel B 
Remedial and Regulatory Activities since the I 997 Record of Decision." "The Navy's 
knowledge of the distribution of inorganic chemicals in native soil and art(/icial fill has 
increased greatly as a result of the extensive excavations and sampling at Parcel B since 
1998. In particular, the ubiquitous nature of metals infill is much clearer now than 
during the initial design of the remedial action and is a large part of the reason for the 
reevaluation presented in this TMSRA. The characterization of chemicals in groundwater 
at Parcel B has increased greatly since the 1997 ROD. The implementation of the 
remedial action monitorim! orozram in 1999 and the subsequent, continuous quarterlv 

short description of the site conceptual model that explains 
and supports the conclusion that incremental soil risk is 
elevated due to the presence of certain non-ambient 
ubiquitous chemical contaminants. Important concepts to 
convey are I) fill sources include construction and other 
waste debris; 2) the difficulty meeting soil remediation 
goals during the post Record of Decision soil remedial 
actions; and 3) data is limited in some areas and therefore 
not well characterized. 
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monitoring have increased the knowledge of the distribution of chemicals in 
groundwater." The text added earlier in the executive summary will also serve to further 
explain sources of fill (see response to DTSC [Lanphar] specific comment 4) and the 
difficulty in meeting ROD soil cleanup goals (see responses to EPA general comments I 
and 5). Please see the response to DTSC (Lanphar) specific comment 6 for discussion of 
data limitations. 

• Follow-up: A new section was not created in the executive summary; however, the 
information requested was added to the section titled "Parcel B Remedial and Regulatory 
Activities since the 1997 Record of Decision." 

8. ES-5 Page ES-5, TMSRA Evaluation Process. The text states • Please refer to the response to EPA general comment 5 and DTSC (Lanphar) specific 
that ambient metals are considered by the Navy to be comment 6. The Navy proposes to cover all areas at Parcel B and these covers will be 
naturally occurring. DTSC does not agree with the Navy protective of potential exposure to ubiquitous metals that may pose unacceptable risk. 
on this point. DTSC position is that the fill is 
contaminated with metals released to the environment 
during the construction of the shipyard. DTSC can accept 
'agree to disagree' language on this matter, if the final soil 
remedy protects public health and the environment from 
the "total" risk posed by metals in the fill. 

9. ES-7 Page ES-7 Identify Remedial Alternatives. Specific • Please see the responses to DTSC (Lanphar) specific comments 61 through 64 . 
comments on Remedial Alternatives are provided in 
DTSC's comments on Section 5. 

10. ES-9 Page ES-9 Evaluation Results for Soil and Groundwater • Please see the responses to DTSC (Lanphar) specific comments 61 through 64 . 
Alternatives. Specific comments on Remedial 
Alternatives are provided in DTSC's comments on Section 
5. 

I I. 1-2 Page 1-2, Section 1.3 Pumose and Organization of Re12ort. • The text of the first paragraph of Section 1.3 wi II be revised as follows. " ... only those 
Please list the elements of the Parcel B Feasibility Study elements requiring updates to support or reflect the proposed amendments to the ROD are 
that require updating. provided. For example. updates are included.for the HHRA, the SLERA, and the soil and 

groundwater characterization, but updates are not necessary.for topics where there have 
been no changes since the ROD (such as climate and topography)." 
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12. 1-3 Page 1-3, Section 1.3 Pumose and Organization of ReQort, • The text of the first bullet on page 1-3 will be modified to replace "elements" with 
first bullet. Please change the word 'elements' to "metals." The term "chemical of concern" applies to any compound. organic or inorganic. 
'chemical contaminants' or chemicals of concern (COCs). and would not be correct in the context of the sentence in question. The intent of the 
This change will help differentiate between ambient sentence was to describe metals. Furthermore, the term COC also implies a chemical-
metals and the certain contaminants that are uniformly specific excess lifetime cancer risk greater than I0-6 or a noncancer risk (hazard index) 
distributed and are expected to occur in areas that have not greater than I. The statement was not intended to imply any risk level. 
been characterized or lack data. 

13. 2-5 Page 2-5, Section 2.1.3 .2 History of Groundwater Actions. • The cited report does not provide any new data, but only summarizes and interprets data 
Please include a discussion of the Teclu1ical Memorandum that were available at that time. An updated interpretation of groundwater conditions is 
Parcel B Groundwater Evaluation, Draft November 30, included in the TM SRA and a review of previous interpretations is not necessary for 
2001. Please include in this discussion the objective of the selection of remediation alternatives. The cited report is not used in the TMSRA for 
evaluation, conclusions of the evaluation and how this development of COCs or remediation objectives. No change to the report is proposed 
study is or is not used in developing Chemicals of Concern from this comment. 
and remedial objectives. 

• Follow-up: A paragraph was added to Section 2.1.3.2 to describe the objectives and 
conclusions from the groundwater evaluation technical memorandum. 

14. 2-5 Page 2-5, Section 2.1.3.2 History of Groundwater Actions. • Please refer to the response to EPA specific comment 16 . 
Please discuss the study to detennine whether the RU-CS 
contaminant plume had migrated across the 8/C parcel 
boundary. 

15. 2-12 Page 2.12, Section 2.1.5.4 First Five-Year Review, • In the cited discussion of the five-year review, the tern, "trigger level" refers to the 
Recommendation and Follow-UQ Actions for remedial action monitoring program (RAMP), not to any remediation goal proposed in the 
Groundwater, Second Bullet. The document states that the TMSRA. RAMP trigger levels are the comparison criteria against which groundwater 
TMSRA does not contain specific recommendations for data are compared. The TMSRA identifies remediation goals for groundwater in 
trigger levels and that specific detail would be contained in conjunction with the results of the risk assessments to target areas in groundwater that may 
the remedial design following the ROD amendment. require remediation. Appendix I will be added to the TMSRA to discuss trigger levels for 
Please distinguish between what the Navy defines as a groundwater to address potential migration to surface water (similar to the discussion 
trigger level and a remediation goal. Tables 3-18 and 3-19 provided for the Parcel D FS). 

do list remediation goals for groundwater in the A and B • The text of the second bullet on page 2-12 will be revised as follows. "Trigger levels aquifers. 
should be reevaluated. Appendix I of the TMSRA contains recommendations/or rei·ised 
trigger levels." 
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16. 2-12 

17. 2-13 

Comment 

Page 2-12, Section 2.1.5.4 First Five-Year Review, 
Recommendation and Follow -up Actions for 
Groundwater, Sixth Bullet. The five-year review 
recommended the installation of a point of compliance 
well and characterization wells at IR-07. These wells are 
not included in TMSRA proposal for continued 
groundwater monitoring. 

Response 

• As stated in the text of the sixth bullet, five wells (IR07MWS-4, 1R07MW2 I A I, 
IR07MW24A, IR07MW25A, and IR07MW26A) were reinstalled at IR-07, as 
recommended in the five-year review. The TMSRA used data collected from these 
reinstalled wells for the risk assessments, which did not show risk associated with 
groundwater in this part of Parcel B. Therefore, the TMSRA did not propose additional 
groundwater monitoring at these wells. No change to the report is proposed from this 
comment. 

Page 2-13, Section 2.2 Updated Conceptual Site Model. A • 
primary objective of the conceptual site model is to 

In the TMSRA, the term ubiquitous refers to metals that are naturally occuning, or have 
no known industrial source and are in the same concentration ranges as naturally occurring 
metals in the same geologic formations in San Francisco area. convey the source, location, and pathways of 

contamination. The conceptual site model in this section, 
or in Appendix A, does not meet this objective. Through 
earlier investigations and remedial actions at Parcel B we 
now understand the ubiquitous nature of certain chemical 
contaminants in soil. These ubiquitous chemicals 
contaminants should not be confused with ambient metals. 
Therefore a new conceptual site model requires 
development. Please develop a new conceptual site 
model for Section 2.2 and Appendix A that includes the 
following elements. 

1. Soil removals at Parcel B were often unable to meet 
Remedial Action Objectives, thus indicating the 
incomplete characterization of contaminated soil sites. 

2. The sources and condition of fill used to construct 
Hunters Point Shipyard is not known. Earlier soil 
removal actions have indicated that the fill is 
contaminated with construction and other waste 
debris. Without extensive fill characterization the 
assumption is that the fill is generally contaminated 
with ubiquitous chemical contaminants. 

3. The soil risk assessment relies on an incomplete data 
set. Therefore Redevelopment Blocks with limited or 

• 

• 

Follow-up: The following clarification of the te,m "ubiquitous" was added to the 
executive summary, Section 1.2 (need for reevaluation of cunent remedy) and Section 2.3 
(updated characterization of soil and groundwater). "In the TMSRA, the tenn 
"ubiquitous" refers to metals that are naturally occurring or are in the same concentration 
ranges as naturally occurring metals in the source material (including material from the 
same geologic formations in the San Francisco area) used for filling operations at HPS. 
The Navy acknowledges that industrial sources of metals exist at HPS and there is a 
potential that some concentrations of metals could have sources other than naturally 
occurring materials. The Navy has worked to remove these sources during the remedial 
actions taken to date." 

(I) and (2) Please refer to the responses to DTSC (Lanphar) specific comments 6 and 7. 
The text of Section 2.3 will be revised as follows to further explain changes to the 
conceptual site model. . 

"The nature of contaminants at Parcel B can mostly be attributed to industrial activities by 
the Navy or other tenants, except for several ubiquitous metals present throughout Parcel 
B at ambient concentrations. The position that discrete releases of chemicals (the "spill" 
model) were the sources.for contamination that was the basis.for the ROD and remedial 
actions was not valid everywhere at Parcel B. Nevertheless, the Navy did succes.~fi,illy 
achieve the ROD remediation goals at the majority of excavations conducted during the 
remedial actions. However, based on the knowledge gained during the remedial actions. 
the conceptual site model needs to be supplemented lo account for the ubiquitous nature of 
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no data can not be assumed to be free of risk, but are 
instead assumed to pose an unacceptable risk. 

4. The fill at Hunters Point also contains ambient metals 
at concentrations that present an unacceptable total 
risk. The source of the ambient metals is the native 
serpentine bedrock and soil found at Hunters Point. 
The source of the ubiquitous chemical contaminants is 
the mingling of construction and other waste debris 
with other fill sources. 

• 

Response 
metals contained in the Ji!! used to construct many areas of Parcel 8 and to address the 
use of debris asfill at /R-07/ 18. The spi!l model.for chemical releases does not apply to 
the debris fill at IR-07/ I 8 or for other areas where quarried native rock was used as/ill. 
The remedial alternatives proposed in the TMSRA address these changes to the 
conceptual site model." 

(2) The Navy has records docunienting the placement of contaminated fill at several 
areas, including IR Sites 1, 2, 7, and 18. Aerial photographs show the placement of fill 
derived from the highlands. While there is some unce1tainty regarding the mixing of clean 
and contaminated fill, it would not be co1Tect to assume that the fill is generally 
contaminated with ubiquitous chemical contaminants. 

The Navy strongly disagrees that chemical contamination is ubiquitous at Parcel 8. The 
tern, ubiquitous implies that there is contamination everywhere and that is not the case. 
Soil removals at Parcel 8 were unsuccessful at IR-07 and IR-18 because the fill material 
was contaminated before it was placed and placement of the fill resulted in a 
heterogeneous mixture of clean and contaminated fill. In addition, HPALs were adopted 
as cleanup goals for metals. Because of the statistical method used to calculate HPALs. a 
percentage of soil samples are expected to exceed the goals even when the soil is clean. 

• (3) The Navy believes that the soil risk assessment data set is sufficient to evaluate the 
remediation alternatives described in the TMSRA. Redevelopment blocks with no data 
exist because there is no reason to expect a spill or release, and therefore, no reason to 
collect data. 

• (3) and (4) Please refer to the response to DTSC (Lanphar) specific comment 6 and EPA 
general comment 5. While ubiquitous metals likely pose unacceptable risk in areas that 
are currently not represented by sample data, it would be incorrect to assume this is always 
the case. Nevertheless, the Navy proposes to address all areas at Parcel 8 in the 
alternatives, although risk has not been quantified as occun-ing above background levels in 
all redevelopment blocks. The remedies will be protective of potential exposure to 
ubiquitous metals that may pose unacceptable risk. 
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18. 2-16 Page 2-16, Section 2.2.4.2 Groundwater Flow Patterns. • Concerning groundwater flow patterns, please refer to the response to EPA specific 
Groundwater flow patterns were created using data comment 4. 
collected in November 2004. Please update the draft final 
using more recent data. Also please discuss changes in • The sanitary sewers were shut off on May I, 2007. After this date, the sewers were no 

groundwater flow due to the shutting off of the sanitary longer operable. Quarterly monitoring scheduled after the shut down, will likely show 

sewer system. Please identify the date that the sanitary changes in groundwater flow. Subsequent groundwater monitoring reports will address 

sewer system was shutdown in Parcel B. any observed changes in groundwater flow. 

19. 2-17 Page 2-17, Section 2.2.4.3 Beneficial Use of Groundwater, • The text of Section 2.2.4.3 on the top of page 2-17 will be modified as follows . 
8-Aquifer. The text states that the groundwater ingestion "However, the groundwater ingestion pathway is included in the human health risk 
pathway for Parcel B is included in the human health risk assessment for the 8-aquifer groundwater because of agreements with the BCT on the 
assessment because of agreements with the BCT. methodology for the human health risk assessment (see Section 3.0 and Appendix A), and 
Explaining the rationale for the inclusion of Parcel B because the groundwater in the 8-aquifer has not been exempted.fi·om the potential 
groundwater in the human health risk assessment would be municipal and domestic beneficial uses "1peci_fied in the Water Quality Control Plan.for the 
more illuminating. Please explain in the text that because San Francisco Bay Region" 
the B aquifer is legally considered a potential source of • This revision also applies to similar text in Section 3.1.1 (first paragraph on page 3-3) and drinking water, the human health risk assessment must 
evaluate the risk of ingestion of B aquifer groundwater. If Appendix A (first paragraph on page A-8). 

the ingestion of B aquifer groundwater does pose a health • Institutional controls for groundwater are discussed in Section 4.3.2.1. 
risk remedial action will be necessary. This action will 
likely be in the fonn of an institutional control that 
prohibits the human consumption of B aquifer 
groundwater. 

20. 2-17 Page 2-17, Section 2.3 U12dated Characterization of Soil • Please refer to the responses to DTSC (Lanphar) specific comments 6, 12, and 17 . 
and Groundwater. Please provide a caveat in this section Changes to the text of Section 2.3 will be as discussed in the response to DTSC (Lanphar) 
that references the new conceptual site model and the specific comment 17. 
contaminated nature of the fill. The current text does not 
support this new model. For example, the text states, "The 
nature of contaminants at Parcel B can mostly be 
attributed to industrial activities by the Navy or other 
tenants, except for several metals present throughout 
Parcel Bat ambient concentrations." This statement does 
not acknowledge the disposal activities that were also 
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apart of the construction of the fill at Hunters Point. Also, 
please identify the chemicals of concern that are believed 
to be ubiquitous in nature. Please identify the expected 
concentration range of these chemicals. 

21. 2-18 Page 2-18, Section 2.3.IOverview of Soil. When • Please refer to the responses to DTSC (Lanphar) specific comments 6 and 17 concerning 
discussing soil characterization in Parcel B and the limitations of remedial actions. 
shoreline please discuss the limitations of the soil remedial 
actions (i.e. the inability to meet soil cleanup goals) and • Details concerning difficulties in collecting sediment samples along the shoreline were 

difficulties in collecting soil and sediment samples along previously discussed in Section 2.1.2 and do not need to be repeated. No change to the 

the shoreline (i.e. planned sample collection locations report is proposed from this comment. 

were not sampled because of the presence of rip rap). 

22. 2-18 Page 2-18, Section 2.3.2 Overview of Groundwater. • The following text will be added to the end of the first paragraph of Section 2.3 .2. "The 
Please clearly state which quarterly groundwater groundwater data used in this TMSRA include samples collected through November 2004. 
monitoring data is being used to determine the extent of Narrative descriptions of groundwater data in the text of the TMSRA have been updated to 
plumes. The November 2004 quarterly data seems to be account.for samples collected through May 2006. However. data sets (for example, those 
the most recent groundwater data used when discussing used.for the HHRA and SLERA) have not been updated. The Navy has reviewed the 
groundwater contamination in the text and the figures. results of samples collected after November 2004 and hasfound no reason to expect that 
However, 2005 data is used when describing mercury in the new data would change the groundwater characterization discussed here. " 
groundwater at IR-26. 

23. 2-18 Page 2-18, Section 2.3.2 Overview of Groundwater and • (a) Section 2.1.3.2 introduces and discusses Table 2-3. No change to the report is 
Table 2-3 RAMP Wells and Exceedences. proposed from this comment. 

a. Please refer to and describe Table 2-3 in the text. • (b) Table 2-3 will be updated to include data collected through May 2006 (quarter 26) . 
b. Please update the table to include the most recent 

groundwater monitoring data. • (c) Table 2-3 will be modified to include the dates of the monitoring events. 

c. Please identify the dates of the quarterly groundwater 
monitoring events. 
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d. Please identify on the table for each quarter the • (d) Table 2-3 is intended only to provide an overview of the results of the RAMP, not an 
chemical analytes with detection limits that exceed the in-depth analysis. Information concerning analytical detection limits for each sample, for 
RAMP criteria. For example, analytes with detection each monitoring event is available in the individual qua11erly monitoring reports. A table 
limits above the RAMP criteria could be shown with a showing practical quantitatiori limits that exceed the RAMP comparison criteria (if any) 
colored font ( e.g. Zn ). will be added to the Parcel B quarterly groundwater monitoring repo11s beginning in the 

e. Please discuss any issues that would affect the quality third quarter of 2006. The risk assessments in the TMSRA consider detection limits and 
of groundwater data, including detection limits above nondetected results. No change to the table is proposed from this comment. 
screening criteria and issues with groundwater sample 

• (e) Please refer to the response to previous comment (d). The following text will be collection. 
added to Section 2.1.3 .2 in the first paragraph on page 2-6 in the discussion of the RAMP. 
"Table 2-3 identifies chemicals that exceeded RAMP criteria .... Tahle 2-3 is intended to 
provide an overview of the results of the RAMP: please refer to the individual quarterly 
reports for details such as detection limits and specific issues that might affect 
groundwater data quality for any individual sampling event." 

24. 2-18 Page 2-18, Section 2.3.2 Overview of Groundwater - • (a) Figure 2-12 will be added to illustrate the location of Excavation EE-05, the 
Mercu1y plume at IR-26. surrounding groundwater monitoring wells, and the location of structures, including the 
a. Please include a figure of IR-2§ showing the locations drainage tunnel. The approximate depth to groundwater in this area will be labeled on the 

of the monitoring wells, the area and depth of the figure. Please refer to Figure EE-05C of the Construction Summary Report for details of 
excavation and the locations and concentration of the confirmation samples collected for mercury. 
mercury in soil. Also indicate the location of the 

(b) The Navy has installed two new groundwater monitoring wells in the area near well conduit/tunnel coming from the adjacent dry dock, and • 
the depth to groundwater (below ground surface). IR26MW47 A. A third well will be installed within the area of Excavation EE-05 after 

b. The available data for mercury in soil and groundwater selection of the final remedy and completion of the mercury source removal. Please refer 

is not sufficient to characterize the site and make to the response to EPA specific comment 59. 

conclusions as to whether mercury is not impacting the • (c) The text of Section 2.3 .2 describes the distribution of soil and groundwater samples 
San Francisco Bay. Mercury was detected in bottom analyzed for mercury at I R-26 and the uncertainties created by the complex geochemistry 
(approximately ten feet below ground surface and of mercury in groundwater. The addition of three groundwater monitoring wells in this 
possibly in groundwater) composite samples at a 

area will fu11her reduce the unce11ainties related to the mercury distribution in 
concentration of as much as 90 mg/kg. Mercury at this 

groundwater at IR-26. No change to the text is proposed from this comment. 
concentration indicates the continued presence of 
mercury source for groundwater contamination. The • (d) The ROD established the soil cleanup goal for mercury at 2.3 mg/kg to be protective 
conclusion stated in the last paragraph of page 2-19 of human health. This concentration is the HPAL for mercury. Mercury concentrations in 
only further indicate that the Navy does not understand sediment at IR-26 were less than the HPAL so the SLERA did not calculate a sediment 

cleanup goal. Therefore, it cannot be determined whether the HPAL is protective of 
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the nature and extent or the fate and transport of surface water. However, the Navy does not excavate any metal in soil to a concentration 
mercury in groundwater at IR-26. below its HPAL. 

C. Please critically analyze and describe the limitations of 
mercury data at lR-26. 

d. Please explain the basis of the 2.3 mg/kg cleanup goal 
for mercury. Is this concentration considered protective 
of surface water? 

25. --- Section 2 Figures. Please include a figure that shows the • The discussion in Section 2.1.3.2 is intended only to provide an overview of the results of 
location of wells with RAMP exceedances, including the RAMP in sufficient detail to support the evaluation of alternatives, not to provide an 
exceedances of the detection limits. Please include on this in-depth analysis. Information concerning analytical detection limits for each sample, for 
figure a spider diagram showing the chemical and each monitoring event is available in the individual quarterly monitoring reports. A table 
concentration ( or detection limit if detection limit showing practical quantitation limits that exceed the RAMP comparison criteria (if any) 
exceeded RAMP criteria). · will be added to the Parcel B quarterly groundwater monitoring repo1is beginning in the 

third quarter of 2006. The risk assessments in the TMSRA consider detection limits and 
nondetected results. No change to the report is proposed from this comment. 

26 3-2 Page 3-2, Section 3.1.3 Exi:1osure Scenarios and Pathways. • Please refer to the response to EPA specific comment 21 regarding the planned evaluation 
Mercury is a volatile metal. Please evaluate the human of vapor inhalation exposure to mercury in groundwater in the TMSRA. 
health risk of mercury in subsurface soil and groundwater 
through the inhalation pathway as part of the TM SRA. • Minimal partitioning ofmercwy in soil from a nonvolatile phase to a gaseous phase is 

expected, as mercury in soil tends to complex with anions and form mercu1y compounds 
with limited mobility and volatility. For this reason, inhalation from volatilization of 
mercury in soil to ambient air is not evaluated in the TMSRA. Inhalation of mercury 
compounds released to ambient air in particulate form (from wind erosion) is also not 
evaluated in the TM SRA because toxicity criteria are not available for the evaluation of 
mercury compounds in the form of airborne particulates. Please also refer to the response 
to DTSC (Lanphar) specific comment 58. 

• As stated in the groundwater HHRA methodology documents developed for HPS, risks 
from vapor intrusion of volatile chemicals in the unsaturated zone will not be 
quantitatively assessed in the HHRA because soil gas data for HPS are not of sufficient 
quality for HHRA. The uncertainty analysis presented in Appendix A will be revised to 
address this limitation. It should be noted that concentrations of volatile chemicals in 
groundwater alone result in elevated vapor intrusion risks across Parcel B and engineering 
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or occupancy controls are, therefore, proposed for indoor air. 

• Follow-up: The Navy and the regulatory agencies continue to discuss vapor intrusion 
issues; consequently, no changes were made to the uncertainty analysis in Appendix A. 

27. 3-2 Page 3-2, Section 3.1.3 Exposure Scenarios and Pathways. • The text of Section 3.1.1 on page 3-2 will be revised as follows. "Both direct exposure 
The example for an indirect exposure pathway (inhalation) pathways (for example, ingestion) and indirect exposure pathways (for example, 
is incorrect. Inhalation is a direct exposure pathway. inhalation ingestion of home-grown produce) were identified ... " 
Eating produce that is contaminated from chemical uptake 
or fish that has concentrations of bio-accumulated 
chemicals are examples of indirect exposure pathways. 

28. 3-3 Page 3-3, Section 3.1. l Exgosure Scenarios and Pathways. • Please refer to the response to DTSC (Lanphar) specific comment 19 . 
The text states that the groundwater ingestion pathway for 
Parcel B is included in the human health risk assessment 
because of agreements with the BCT. Explaining the 
rationale for the inclusion of Parcel B groundwater in the 
human health risk assessment would be more illuminating. 
Please explain in the text that because the B aquifer is 
legally considered a potential source of drinking water, the 
human health risk assessment must evaluate the risk of 
ingestion of B aquifer groundwater. If the ingestion of B 
aquifer groundwater does pose a health risk remedial 
action will be necessary. This action will likely be in the 
form of and institutional control that prohibits the human 
consumption of B aquifer groundwater. 

29. 3-3 Page 3-3, Section 3.1.1 Exgosure Scenarios and Pathways. • Please refer to the response to EPA specific comment 4. The risk assessments and 
Risk plumes were developed using data collected at Parcel databases included in the TMSRA will not be updated for samples collected after 
B through November 2004. As DTSC comments on the November 2004. 
quarterly reports have indicated, issues with sample 
collection, detection limits, and removed and replaced 
wells raise concerns with the quality of the groundwater 
data. Improvements to the groundwater monitoring 
program were undertaken by the Navy after November 
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2004. Some replace Point of Compliance Wells and Post 
Remedial Action wells have very few quarterly monitoring 
events as of November 2004. Please update these risk 
plumes in the draft final using the most recent laboratory 
certified data. 

30. 3-4 Page 3-4, Section 3. 1. 1 Ex Ro sure Scenarios and Pathways; • The text of Section 3.1.1 at the bottom of page 3-3 will be revised as follows. "Chemical 
toR paragraQh. Please explain fu11her in the text how concentrations measured from some groundwater monitoring locations at Parcel B were 
groundwater risk from "non-plume exposure areas" will be not associated with risk plumes; these nonp!wne-based locations were evaluated on a 
evaluated using the exposure area grids established for grid-basis. using the same grid system that was used in the HHRA to evaluate soil 
soil. exposures as an efficient mechanism to locate each nonplume risk evaluation." 

3 I. 3-4 Page 3-4, Section 3.1.1 ExQosure Scenarios and Pathways. • The text of Section 3.1.1 in the last paragraph on page 3-3 will be revised as follows . 
Please refer to the appropriate figure in Appendix A when "The risk plumes were developed using a specific methodology ... (see Attachment A4, 
discussing soil risk and groundwater risk plumes. Figures A4-J through A4-3)." Remaining figures are referenced in Sections 3.1.3 and 

3.1.4 that discuss the soil and groundwater risk results. 

32. 3-4 Page 3-4, Section 3.1.2 Total and Incremental Risks for • Please refer to the response to DTSC (Lanphar) specific comment 6. The Navy believes 
Exposure to Soil. Please include, in the text, a caveat that the risk assessment data set is sufficient to evaluate the remediation alternatives for 
stating that the total and incremental risk calculations and soil that are presented in the TMSRA, and that chemical contamination is not ubiquitous 
figures are based on available data and that some sites and across Parcel B. No change to the repo11 is proposed from this comment. 
redevelopment blocks have limited (not fully 
characterized) or no data. Please further state in the text 
that because of the ubiquitous nature of some chemical 
contaminants the risk in areas with limited or no data can 
not be determined and are assumed to present 
unacceptable risk. 

33. 3-4 Page 3-4, Section 3 .1.2 Total and Incremental Risks for • The Navy disagrees that there is ubiquitous chemical contamination across Parcel B . 
Exposure to Soil. Please identify the chemicals Please refer to the response to DTSC (Lanphar) specific comment 6. No change to the 
contaminants (non-ambient) that are believed to be report is proposed from this comment. 
ubiquitous and concentrations for these contaminants so 
that risk can be calculated and communicated. 
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34. 3-4 Page 3-4, Section 3.1.2 Total and Incremental Risks for • Figures 3-2 and 3-3 show total risk based on planned reuse by redevelopment block . 
Ex1:1osure to Soil; Reguested Figure. Please include Figures 3-5 and 3-6 show incremental risk based on planned reuse by redevelopment 
figures that show total and incremental risk by block. No new figures or figure revisions are proposed to be added as a result of this 
redevelopment block. Redevelopment blocks with limited comment. Please refer to the response to DTSC (Lanphar) specific comment 6 regarding 
or no data should also show unacceptable risk due to the redevelopment blocks with limited or no data. 
ubiquitous nature of some chemical contaminants. 

35. 3-5 Page 3-5, Section 3 .1.3.1 Total Risk Evaluation. Please • Surface soil exposures were evaluated for the industrial worker scenario (see Appendix A 
include a note at the foot of the table explaining why of the TMSRA). Footnote I of the table will be modified as follows. "Chemicals of 
surface soil risk is not applicable for the industrial or concern identified for this exposure scenario are based on the planned reuse of Parcel B. 
construction worker. No chemicals of concern were identified for the exposure of industrial workers to surface 

soil." 

• Based on discussions and an agreement with the BCT in March 2004, evaluation of 
construction worker exposure to soil in the HHRA was limited to subsurface soil (0 to I 0 
feet bgs). This depth range includes sample results from surface soil samples. Footnote 2 
will be revised as follows. "The construction worker exposure scenario is not associated 
with a specific planned reuse for Parcel B. Based on discussions and an agreement with 
the BCT, evaluation of construction worker exposure to soil was based on subsurface soil 
from Oto IO feel bgs: this depth range includes swface soil (0 to 2 feet bg.<.) exposure." 

36. 3-6 Page 3-6, Section 3. 1.3.2 Incremental Risk Evaluation. • Please refer to the response to DTSC (Lanphar) specific comment 6 . 
Please include in the text the caveat that the calculated risk 
is based on collected data and that Redevelopment Blocks, 
which are not fully characterized or lack data, are also 
assumed to present an unacceptable risk. 

37. 3-6 Page 3-6, Section 3.1.4 Risk Summary for Groundwater. • Mercury has been detected in groundwater at lR-26 only at well 1R26MW47A as of May 
Please include the mercury plume at IR-26. Presently, 2006 (CE2-Kleinfelder 2006c). New information from newly installed wells 
mercury is consistently detected in only one monitoring IR26MW49A and JR26MW50A will be presented in quarterly groundwater monitoring 
weIL however, the groundwater in this area is not reports for Parcel B. Narrative descriptions of groundwater data in the TM SRA will be 
adequately characterized. updated to account for samples collected through May 2006. 
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38. 3-6 Page 3-6, Section 3.1 .4 Risk Summarv for Groundwater. • The uncertainty analysis presented in Appendix A (HHRA) will be revised to include a 
Please identify and discuss groundwater monitoring data qualitative discussion regarding the potential for risks and hazards to be underestimated as 
where the detection limits have exceeded the human health a result of elevated detection limits for some chemicals. No changes are proposed for 
and ecological screening levels. Section 3.1.4. 

39. 3-9 Page 3-9, Section 3.2 Ecological Evaluation. Please • The 12 most recent sampling events used for groundwater data in the risk assessments 
identify the dates and quarters of the "12 most recent vary by well and by analyte; there is no single date range that would adequately 
sampling events". Please update this data with the most characterize the groundwater data set. The use of the 12 most recent sampling events was 
recent laboratory certified groundwater data. the agreed upon methodology. Section A4. l on page A-8 of Appendix A describes the 

groundwater data set. No change to the report is proposed from this comment. 

• Please refer to the response to EPA specific comment 4 concerning updating the 
groundwater data set. 

40. 3-9 Page 3-9, Section 3.2 Ecological Evaluation. Only • Appendix B of the TMSRA will be expanded to include additional explanation in the text 
mercury is identified as a Chemical of Concern for as well as data tables and graphs illustrating the data for the requested chemicals to fu11her 
ecological receptors for the groundwater to bay water support the discussion in the text of Section 85.1.2.3. No change to Section 3.2 of the 
pathway. Table B-8: "Hazard Quotients for Invertebrate report is proposed from this comment. 
Receptors Based on the Ration of the Detected 
concentration in Groundwater to Screening Criteria" 
identifies several chemicals with Hazard Quotients 
exceeding one, including the following: arsenic 
(HQ= 1.06), copper (HQ= I 17), lead (HQ=20.4 ), mercury 
(HQ= 112), nickel (HQ=9.65), silver (HQ=S.53), selenium 
(HQ=l .04), zinc (HQ=2.47). The maximum 
concentrations shown on the table for nickel and silver are 
below their Hunters Point Groundwater Ambient Level 
(HGAL) therefore these chemicals do not exceed the 
Hunters Point Screening Level. The Navy has not 
adequately suppo1ted the removal of the metals in 
groundwater. Please retain these metals, with the 
exception of silver and nickel, as Chemicals of Concern 
for ecological receptors in the San Francisco Bay. 
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41. 3-10 Page 3-10, Section 3.3 Remediation Goals. Please discuss • Please refer to the response to EPA specific comment 21 regarding evaluation of vapor 
the Remediation Goal for mercury shown on Table 3-18. inhalation exposure to mercury in groundwater. The HHRA will be revised to evaluate 
DTSC requests that a Remediation Goal is proposed for vapor inhalation exposure to mercury in groundwater. Based on the exposure scenarios 
the protection of human health from inhalation of mercury associated with the planned reuses of Parcel B, if mercury is identified as a COC in 
from groundwater and soil. Please propose ecological groundwater in the HHRA, then a human health-based remediation goal for mercury will 
protective remediation goals for all metal Contaminants of be added to Table 3-18. 
Concern. 

Follow-up: Mercury was identified as a COC in groundwater and a human health-based • 
remediation goal was added to Table 3-18 for the potential future resident and the 
construction worker. 

• Please refer to the response to DTSC specific comment 26 regarding evaluation of 
exposure to mercury in soil. 

• Arsenic is the only other metal COC in A-aquifer groundwater (Table 3-18). Arsenic was 
not retained as a COPEC in the SLERA and therefore does not have a remediation goal 
listed. Arsenic was not retained as a COP EC based on limited frequency of detection. 
Arsenic was detected only once in the data set at a concentration above the screening 
criterion (38 µg/L detected versus 36 µg/L screening criterion) and all previous and 
subsequent samples from the same monitoring well indicated much lower concentrations. 
No change to Section 3 .3 or Table 3-18 of the report is proposed from this comment. 

42. 3-11 Page 3-1 I, Section 3.4 Ugdated Risk Evaluation by • Please refer to the response to DTSC (Lanphar) specific comment 6 . 
Redevelogment Block. Please provide a caveat in the text 
that explains the limitations of the data in accurately 
determining risk and that risk is likely underestimated for 
Redevelopment Blocks with little or no data. 

43. 3-13 Page 3-13, Section 3.4.4 Redevelogment Block 4. • Please refer to the response to DTSC (Lanphar) specific comment 6 . 
Although data was not collected within Redevelopment 
Block 4, risk due to the ubiquitous chemical contaminants 
is assumed. 
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44. 3-16 Page 3-16, Section 3 .4.10 Redevelo12ment Block 12. • Please see the response to EPA specific comment 16. The text will be modified as 
Please update the discussion of the IR-25 groundwater follows. " ... chloroform was not detected in the four most recent monitoring rounds 
plume based on the conclusions of the groundwater (through May 2006). The Navy's recent investigation of VOCs along the boundar)' 
delineation study at RU-CS. between Parcels Band C in this area did not show any additional information that would 

affect the JR-2 5 groundwater risk plume at Redevelopment Block 12." 

45. 4-2 Page 4-2, Section 4.1.1 Remedial Action Objectives for • Please refer to the response to DTSC (Lanphar) specific comment 26 concerning 
Soil. Please include a Remedial Action Objective for inhalation risk from the unsaturated zone. 
protection of human health from inhalation risk from 
VOCs and mercury in soil. 

46. 4-2 Page 4-2, Section 4.1.1 Remedial Action Objectives for 
Soil. The text states that no ecological RAOs were 

• Please refer to the response to EPA specific comment 41 . 

developed for soil at Parcel B; however, ecological RAOs 
for soil and sediment are presented in the last bullet of 
page 4-3. 

47. 4-2 Page 4-2, Section 4.1.1.1 Chemicals of Concern in Soil. • Remediation goals apply to all grids, independent of redevelopment block. However, the 
Because of our understanding of the condition of fill at HHRA evaluates soil data based on the grid system; data are not shared or spread across 
Hunters Point and the difficulty in meeting remediation grids and each grid is assigned to only one redevelopment block. Remediation alternatives 
goals during earlier remedial action, DTSC request that are developed and evaluated by redevelopment block in the TMSRA to address the fact 
when a grid presents a potential unacceptable risk overlaps that some grids are characterized by only a few samples and that some grids contain no 
with more than one redevelopment block, the COCs and samples. The application of the selected remedial action will be supported by additional 
remediation goals are assigned to all redevelopment blocks sampling (for example, confinnation samples from excavations) conducted during the 
and not just the redevelopment block where the samples remedial action phase. 

were collected. 
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48. 4-5 Page 4-5, Section 4.1.2.2 Groundwater Remedial Action • If mercury is detem1ined to be a COC, the text of the RAO in Section 4.1.2.2 will be 
Objectives for the Protection of Human Health. Please revised as follows. "Prevent exposure to VOCs and mercury in A-aquifer groundwater 
include inhalation risk from mercury in groundwater when above remediation goals via indoor inhalation of vapors from groundwater." 
discussing Remedial Action Objectives for the vapor 

Follow-up: The RAO in Section 4.1.2.2 was revised . intrusion pathway. Because mercury is not adequately • 
characterized at IR-26 and confirmation samples showed • The horizontal extent of mercu1y in soil to a depth of IO feet bgs was delineated to the 
mercury at 90 mg/kg at ten feet, mercury is assumed to 

cleanup goal set in the ROD. All soil above the cleanup goal was removed. Excavation of 
occur in groundwater in Redevelopment Block 16. soil above the cleanup goal stopped at IO feet bgs in accordance with the ROD and ESD. 

49. 4-5 Page 4-5, Section 4.1.2.3 Groundwater Remedial Action • Mercury was the only chemical in groundwater that remained as a COP EC after the 
Objectives for the Protection of the Environment. refinement step in the SLERA; therefore, it is the only chemical with a remediation goal 
Mercmy is the only metal with a remediation goal for the for groundwater for the protection of the bay. 
protection of ecological receptors in San Francisco Bay. 

Please also refer to the response to DTSC (Lanphar) specific comments 40 and 41 . Please present chemical specific remediation goals that are • 
protective of San Francisco Bay ecological receptors for • No change to the repo1i is proposed from this comment . 
all A-aquifer Chemicals of Concern (see table 8-8). 

50. 4-6 Page 4-6, Section 4.2 Potential Am:1licable or Relevant and • The Navy requested that DTSC identify potential state ARARs in a letter dated October 
Ai::1i::1roi::1riate Reguirements and Am:1endix C. DTSC 21, 2003 and received a response dated December 24, 2003. This request specifically 
believes that its statutes and regulations in general are asked for identification of and citations to specific substantive sections and subsections of 
applicable ARARs. Many state ARARS are listed as the state laws and regulations as required by the NCP at 40 CFR § 300.400(g)(5). Only 
Navy as only relevant and appropriate. specific substantive provisions of statutes and regulations may qua Ii fy as ARA Rs pursuant 

to CERCLA and the NCP. The state response was more general than requested and 
required. Nonetheless, the Navy elected to proceed to address the general information 
provided by the state and has addressed all requirements identified by the state in the 
TMSRA ARARs analysis. 

RTC for draft TM SRA 87 



TABLE 2: DRAFT RESPONSES TO COMMENTS FROM THE DEPARTMENT OF TOXIC SUBSTANCES CONTROL ON THE DRAFT PARCEL 8 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
(CONTINUED) 

No. Page 

51. 4-9 

52. 4-14 

53. 4-15 

Comment 

Page 4-9, Section 4.2.3.1 Potential Action-Specific 
ARA Rs for Soil Alternative - Institutional Controls. In 
this section and elsewhere in the TMSRA the Navy only 
identifies California Code of Regulations section 
67391. 1 ( e )(I) as an ARAR. First, the regulation should be 
cited in its entirety. Additionally, Civil Code section 
1471, and Health and Safety Code sections 25202.5, 
25221.1, 253 55.5(a)( I )(C), 25233( c) and 25234 should be 
listed as ARARs. 

• 

• 
• 

Response 

The text of Section 4.2.3.1 will be revised identify Cal. Code Regs. Tit. 22, § 67391. l(a) 
and (e)(l) as the potential state ARAR. Similar changes will be made in Appendix Cat 
Section C4. I .2.2 and Table C-6. 

Follow-up: Cal. Code Regs. tit. 22 § 67391.1 was cited in its entirety . 

The text of Section 4.2.3.1 will be revised to identify California Civil Code § 1471 and 
California Health and Safety Code§§ 25202.5, 25355.5(a)( I )(C), 25233(c), and 25234 as 
potential state ARARs for institutional controls. Similar changes will be made in 
Appendix Cat Section C4. I .2.2 and Table C-6. 

• Follow-up: California Health and Safety Code§§ 25222.1 and 25232(b)(l )(A)-(E) were 
also included. 

Page 4-14, Section 4.3.1 Development of General • Mercury source removal has been added to Alternatives S-3, S-4, and S-5. Please refer to 
the response to EPA specific comment 59. Response Action - Groundwater. Removal is identified as 

a potential response action; however, only pumping is 
identified as a method. Please add source removal as 
another method for consideration. DTSC request that the 
removal of mercury remaining in soil below IO feet 
( concentrations as much as 90 mg/kg in composite 
samples) be evaluated and retained as a remedial 
alternative. 

Page 4-15, Section 4.3.2.1 Evaluation of Applicable Soil • 
Process Options, Institutional Controls. The first sentence 
is misleading or at least only partially representative of the 
applicability of I Cs. !Cs are often put in place as a 
permanent remedy to address contaminants left in place at 
a site at levels that do not allow unrestricted use. Those 
I Cs will remain until someone conducts further 
remediation or can support that they are no longer needed 
due to the absence of contamination for some reason (e.g. 
natural attenuation, etc.) otherwise they will remain in 

lace forever. Therefore, this sentence should be 

The text describing institutional controls in Section 4.3.2.1 starting at the bottom of page 
4-15 will be revised as follows. "Institutional controls are legal and administrative 
mechanisms used to implement land use and access restrictions that are used to limit the 
exposure of future landowner(s) and/or user(s) of the property to hazardous substances 
present on the property to maintain the integrity of the remedial action until remediation is 
complete and remediation goals have been achieved, and to assure containment of 
hazardous substances remaining on the property in vapors. soils, or contaminated 
groundwater after remedial actions have been taken. !nstilutiona! controls may remain on 
a property even after remediation goals have been me/ in cases where those goals were 
selected at levels that accounted/or the application of institutional controls. lnstitulional 
controls may remain in place unless the remedial action taken would allow.for 
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54. 4-18 

Comment 

expanded to reflect that I Cs could remain in place where 
remediation is complete and goals met, but only to levels 
that require !Cs. 

Page 4-18, Section 4.3.2. I Evaluation of Applicable Soil 
Process Options, Institutional Controls - Restricted Land 
Uses. This section should be re-written to indicate that the 
property can not be used for any of the restricted uses 
without seeking the approval of the Navy and DTSC per 
the requirements in their respective documents, the 
Quitclaim Deed(s) and the Covenant to Restrict Use of 
Property. DTSC has specific statutory requirements for 
granting variances, modifications, or terminations of 
restrictions in a Covenant to Restrict Use of Property. 
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• 

• 

Response 

unrestricted use of the property. Monitoring and inspections are conducted ... " 

Proposed revised text for Section 4.3.2. I discussing institutional controls is included as 
Attachment 2 to these responses. 

The text on page 4-16 in the following paragraph addresses the need for future transferees 
to seek approval from DTSC and the Navy. 

"The 'Covenant to Restrict Use of Property' will incorporate the land use restrictions into 
environmental restrictive covenants that run with the land and that are enforceable by 
DTSC against future transferees. The Quitclaim Deed(s) will include the identical land 
use restrictions in environmental restrictive covenants that run with the land and that are 
enforceable by the Navy against future transferees. 

This paragraph will be expanded by the addition of the following text which was included 
in the Navy's August 9, 2006 redraft of this section developed in consultation with DTSC 
and EPA counsel. 

"The 'Covenant(s) to Restrict Use of Property· and Deed(.s) shall provide that a Parcel B 
Risk Management Plan ('Parcel B RMP ') shall be prepared by the City of San Francisco 
and approved by the Navy and the FFA Signatories. The Parcel B RMP shall he discussed 
in the Parcel BROD Amendment and shall he attached to and incorporated by reference 
into the Covenant(v) to Restrict Use of Property and Deed(.1) as an enforceable part 
thereof It shall :,pecifj, soil and groundwater management procedures for compliance 
with the remedv selected in the Parcel BROD Amendment. The Parcel B RA1P shall 
identi.fj, the rol~s of local. state. andfederal government in administering the Parcel B 
RMP and shall include. but not be limited to. procedures/or any necessary sampling and 
analysis requirements. worker health and safety requirements. and any necessary site
.1pecific construction and/or use approvals that may be required." 
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55. 4-18 

56. 4-19 

57. 4-19 

Comment 

Page 4-18, Section 4.3.2.1 Evaluation of Applicable Soil 
Process Options, Institutional Controls. Restricted 
Activities. Please clarify that soil containment applies to 
all of Parcel Band is not limited to 'debris fill area 
cap/containment systems'. 

Page 4-19, Section 4.3.2.1 Evaluation of Applicable Soil 
Process Options, Removal. The explanation of the 
occurrence of ubiquitous metal contamination at 
concentrations above the HP ALs, especially for arsenic 
and manganese is well stated. This type of explanation is 
needed earlier in the document and in the executive 
summary. Please add in the text that the ubiquitous metal 
contamination at concentrations above the HPALs is not 
considered ambient or naturally occurring. 

Page 4-19. Section 4.3.2.1 Evaluation of Applicable Soil 
Process Options, Containment. 

a. Please emphasize that the Navy's soil covers are 
interim and temporary and would be replaced or altered 
during redevelopment. 

b. Please add to the text the statement that soil cover 
would apply to all of Parcel B and not just 
Redevelopment Blocks with data showing an 
unacceptable health risk. 

c. Please include the concrete and wooden sea walls along 
the Parcel B shore as existing containment systems. 

d. Please evaluate the condition of the seawalls for 
effectiveness and durability in containing contaminated 
soil found at Parcel B. 

e. Please discuss whether current landscaped areas 
provide adequate containment for soil contaminants. If 
not, please describe acceptable interim landscape 
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Response 

The revised language in Section 4.3.2.1, which was included in the Navy's August 9, 2006 
redraft of this section developed in consultation with DTSC and EPA counsel, will be 
revised as follows: " ... revetment walls and shoreline protection, and eeaftS--fH-1-area 
cap/containment systems); groundwater extraction ... " 

Please refer to the response to EPA specific comments I and 5 . 

(a) While the covers installed by the Navy may be modified during redevelopment, the 
soil covers in Alternatives S-4 and S-5 are intended to be pem1anent and will prevent 
exposure to soil contamination. If soil covers are damaged or modified during 
redevelopment, they must be repaired or replaced. 

(b) The second bullet on page 4-20 will be replaced with the following text. 

"Where covers are needed. areas will be covered with a durable material that will not 
break. erode, or deteriorate such that the underlying soil becomes exposed. Standard 
construction practicesfor roads. sidewalk.1·, and buildings would likely be adequate to 
meet this performance standard. Other examples of covers could include a mini11111111 4 
inches of mphalr, a minimum 2_fee/ of clean imported soil, and maintained landscaping. 
All covers must achieve afit!l cover over the entire redevelopment block. The exact nature 
and cipecificationsfor covers can varyfi'om block to block. but all covers must meet the 
pe1for111ance standard o_f preventing exposure to soil and being durable." 

Follow-up: Maintained landscaping has been removed as an example cover type because 
it is not planned to be used as a significant cover type. 

• ( c) The concrete and wooden sea walls are not considered part of the permanent remedy. 
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containment systems. The Navy plans to maintain the revetment walls at IR-07 and IR-26 because they are pa11 

of the containment remedy. Sea walls at other locations in Parcel B hold back fill soil. 
Responsibility for these sea walls will be transferred to the SFRA and are not considered 
part of the CERCLA remedy. 

• (d) Soil contamination has been removed, to the extent practicable, adjacent to the sea 
walls by previous excavations (TPA-CKY 2005, Tetra Tech 2002a). Upon transfer, these 
structures and responsibility for their integrity will be transfeITed to the SFRA. 

• ( e) Please refer to the response to item (b ) . 

58. 4-23 Page 4-23, Section 4.3.2.2 Evaluation of Am::1licable • The referenced report excerpt does not address the attenuation of mercury by humic 

Groundwater Process O1:1tions - Passive Groundwater substances and other organic matter in soil and groundwater. This process is discussed in 

Treatment. Passive groundwater treatment may be EPA's Mercury Study Report to Congress Volume III, Fate and Transport of Mercury in 

appropriate for volatile organic compounds (VOCs) since the Environment (EPA 1997):, which states (p. 2-11 ): "Soil conditions (e.g., pH, 

this is essentially biologic treatment using the native temperature and soil humic content) are typically favorable for the fom1ation of inorganic 

microorganisms that have been shown to exist at Hunters Hg(!!) compounds such as HgCl, Hg(OH) and inorganic Hg(!!) compounds complexed 

Point Shipyard through Treatability Studies. However, with organic anions. Although inorganic Hg(II) compounds are quite soluble (and, thus, 

passive groundwater treatment is likely not appropriate for 
theoretically mobile) they form complexes with soil organic matter (mainly fulvic and 
humic acids) and mineral colloids; the former is the dominating process. This is due 

Mercury. The following is excerpted from the largely to the affinity of Hg(II) and its inorganic compounds for sulfur-containing 
Commission on Geosciences, Environment and Resources, functional groups." Clay minerals and iron oxides can also adsorb mercury species in 
2000, "Natural Attenuation for Groundwater soils of neutral or near neutral pH. Although methylmercury can also be formed in soil 
Remediation", page 103. through microbial action on Hg(ll) species, it will also be largely bound to organic matter. 
Mercwy is sometimes present in soils and sediments at Appendix B of EP A's Mercury Study report goes on to present fate and transport 
contaminated sites in the form of mercuric ion, Hg(IJ), parameters for mercury species in soil and water. Soil/water partition coefficients (Kd) 
elemental mercury, Hg(0), and the biomagn[fication-prone ranging from 24,000 to 270,000 mL/g were calculated for Hg(!!) species, and Kd's ranging 
organic mercury compounds monomethyl- and from 2,700 to 31,000 mL/g were calculated for methylmercury. In addition, a Henry's 
dimethylmercwy (both of which can accumulate at L~w constant of 7.1 E-10 atm-m3/mol was presented for Hg(ll) species and of 4.7E-7 atm-

hazardous levels in the food chain). All microbial 1n-'/mol for methylmercury. 

transformations of mercury are detox[fication reactions • The size of the Kd's for the likely mercury species present in soil and groundwater at the 
that microbes use to mobilize mercury away from site indicates a preference for sorption to soil. Thus, with removal of the source materials 
themselves (Barkay and Olson. 1986). Most reactions are through excavation, it is likely that remaining Hg species dissolved in groundwater would 
enzymatic, carried out by aerobes and anaerobes, and attenuate through sorption into soil over time. Moreover, the very low Henry's Law 
involve uptake of Hg(fl) followed by reduction of Hg(! I) to constants show that the predominant dissolved mercury species are unlikely to volatilize 
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volatile.forms (elemental Hg(O) and methyl- and from groundwater at concentrations that would pose risks to potential soil vapor 
dimethy/mercury) or the.formation of highly insoluble receptors. It is for these reasons that groundwater monitoring was proposed as a 

precipitates with sulfide. In general, natural attenuation groundwater process option for mercury in groundwater. As referenced in DTSC's 

based on microbial mercury reduction and volatilization comment, some mobile mercury would remain in groundwater and soil vapor due to 

seems implausible because the volatile.forms remain complexation of Hg by dissolved organic carbon species and through microbial reduction 

mobile. although immobilization as Hg(//) sulfides may be of Hg compounds to elemental Hg(0). However, these mobile species would be predicted 

possible if the electron donors needed to sustain the to amount to a small fraction of the total Hg present in the aquifer, which is already small 

microbial production of enzymes and the sulfate needed (2.8 µg/L or less). 

for precipitation are present together. • No change to the report is proposed from this comment. 
Please remove Passive Groundwater Treatment as a 
Groundwater Process Option for mercury in groundwater. • Follow-up: The clean fill used to backfill the excavation that will deepen Excavation EE-

05 will act as a sink for mercury dissolved in groundwater based on the high sorptive 
capacity of the clean material. 

59. 4-23 Page 4-23, Section 4.3.2.2 Evaluation of A1mlicable • Mercury source removal has been added to Alternatives S-3, S-4, and S-5. Please refer to 
Groundwater Process Options. Please include source the response to EPA specific comment 59. 
removal of mercury in soil below 10 feet (concentrations 
as much as 90 mg/kg in composite samples) as an 
applicable groundwater process option. DTSC requests 
that the removal of mercury remaining in soil be evaluated 
and retained as a remedial alternative. 

60. --- Table 4-2: Screening of General Resgonse Actions and • Please refer to the response to DTSC (Lanphar) specific comment 58 and EPA specific 
Process Ogtions for Groundwater, Page 1 of 6. Please comment 61 for a discussion ofmercu1y. 
identify the appropriate Contaminants of Concern (COCs) 
that Passive Treatment is being considered for. This 
process option may be effective for Volatile Organic 
Compounds but not for mercury and other metals. Please 
modify screening comments to reflect this. 
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6 I. 5-2 & 5-5 Pages 5-2 and 5-5, Sections 5.1.1 and 5.2.2: Alternative S- • (a) Comment acknowledged; no response necessary. 
2: Institutional Controls and Shoreline Revetment. 

a. DTSC agrees that institutional controls should be • (b) The following text will be added to the description of Alternative S-2 on page 5-2 . 

implemented parcel wide. "Institutional controls will he implemented to maintain the integrity of the shoreline 

b. The present concrete and wooden sea wall at parcel B 
revetment at Parcel B." Please refer to the response to DTSC (Lanphar) specific comment 

currently serves a similar purpose as the proposed 
57 for additional discussion of sea walls. 

revetment wall would serve. Please include the • (c) The Navy continues to discuss this policy issue internally. The draft final TMSRA 
maintenance of the sea wall as an institutional control will be revised accordingly after the issue is resolved. 
in Alternative S-2. 

Do implementation costs estimates for Institutional • (d) Please refer to the response to EPA specific comment 45. The third bullet on Page 5-6 
C. 

will be revised with the following text: " ... includes disposal of 6,000 cubic yards of Controls include long term regulatory oversight by 
DTSC or other agencies? If not, please include 

contaminated sediment In establish appropriate grades and to allow placement of erosion 

oversight costs. 
control materials at appropriate elevations relative to sea level." 

d. On Page 5-6 the discussion of Alternative S-3 (third 
bullet) states that the removal and disposal 6,000 cubic 
yards of contaminated sediment is part of the revetment 
wall element of the alternative. Please discuss the soil 
removal aspect of the revetment alternative in 
Alternative S-2. 

62. 5-3 & 5-7 Pages 5-3 and 5-7, Sections 5.1.1 and 5.2.2: Alternative S- • (a) While ubiquitous metals may pose unacceptable risk in areas that are currently not 
4: Covers, Methane Source Removal, Institutional represented by sample data, it would be incorrect to assume this is always the case. 
Controls and Shoreline Revetment. Nevertheless, the Navy proposes to address all areas at Parcel B in the alternatives, 
a. Please apply the cover alternative to the entire Parcel B. although risk has not been quantified as occurring above background levels in all 

Ubiquitous metal COCs that exceed remediation goals redevelopment blocks. The remedies will be protective of potential exposure to ubiquitous 

are expected to occur within all redevelopment blocks, metals that may pose unacceptable risk. 

even those with insufficient or no data. 
(b) The second paragraph on page 5-7 will be replaced as follows: "Covers will be • 

b. Please rewrite the second paragraph on page 5-7 to state required at all redevelopment blocks to prevent human exposure to ubiquitous metals in 
that based on the HHRA and the ubiquitous nature of soil that may pose an unacceptable risk." 
some metal COCs all redevelopment blocks require 
covers. • (c) Navy conducted a site walk on August 12, 2006 to observe the covers and detern1ined 

C. DTSC is not able to concur that existing covers are that, because of storm drain and sanitary sewer removal activities, Parcel B covers will 
need re-evaluation after these removal activities are completed. A site walk with the BCT 
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adequate for blocks I, 4, 5, and 16. Please schedule a will be scheduled at that time. 
BCT site walk to evaluate existing cover and determine 
where new covers are required. Review of air photos 
show distressed vegetative soil covers in 
Redevelopment Blocks I, 4, 5, and 16. 

63. 5-8 Page 5-8, Section 5.3.2 Alternative GW-2: Long-Tenn • Please refer to the response to DTSC (Lanphar) specific comments 40 and 41 regarding the 
Groundwater Monitoring and Institutional Controls. determination of COCs. The groundwater monitoring program will focus on COCs. 
DTSC does not support passive treatment and long tenn 
monitoring of mercury as a groundwater remedy. Further, • Please refer to the responses to DTSC (Lanphar) specific comment 58 and EPA comment 

as stated in an earlier comment, DTSC does not agree with 61 for discussion on groundwater monitoring for mercury. 

the list of Chemicals of Concern identified in Section 3 .0. 
Long-tem1 monitoring of metals currently included in the 
Parcel B Remedial Action Monitoring Program may be 
part of an appropriate groundwater remedy; however, 
these metals are not currently identified as Chemicals of 
Concern. 

64. 5-8 Page 5-8, Section 5.3.2 Alternative GW-2: Long-Term • Mercury source removal and three additional groundwater monitoring wells have been 
Groundwater Monitoring and Institutional Controls. As added to Alternatives S-3, S-4, and S-5. The Navy has installed two new groundwater 
stated in an earlier comment, natural groundwater recovery monitoring wells in the area near well lR26MW47A. A third well will be installed within 
is not appropriate for mercury contaminated groundwater. the area of Excavation EE-05 after selection of the final remedy and completion of the 
The mercury plume is adjacent to the bay and is not mercury source removal. Please refer to the response to EPA specific comment 59. 
completely characterized. DTSC requests that the 
TMSRA includes mercury source removal as a 
groundwater alternative. Please include groundwater 
monitoring after source removal to determine if cleanup 
levels have been achieved. Two or more additional 
monitoring wells will be needed to complete a monitoring 
network for the mercury plume. 
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65. 6-5 Page 6-5, Section 6.1.2.1 Overall Protection of Human • Please refer to the response to DTSC (Lanphar) specific comments 57 and 61 . 
Health and the Environment: Alternative S-2. Alternative 
S-2 is not fully protective of human health and the 
environment because it does not consider the existing sea 
walls. Including the maintenance of the sea wall in the 
institutional controls would increase the protectiveness of 
this alternative. 

66. 6-5 Page 6-5, Section 6.1.2.2 Com12liance with ARARs: • The Navy has already identified the San Francisco Bay Plan at Cal. Code Regs. Tit. 14, §§ 
Alternative S-2. This alternative includes a revetment wall IO I IO through 11990 as potential state location-specific ARA Rs (for example, see Table 
that is proposed along the shoreline and within the C-4). No change to the report is proposed from this comment. 
jurisdiction of the Bay Conservation and Development 
Commission (BCDC). Please include BCDC ARARs 
prior to making this determination. This comment applies 
to all soil alternatives that include the revetment wall. 

67. 6-5 Page 6-5, Section 6.1.2.4 Reduction of Toxicit}'., Mobil it}'., • The rating of Alternative S-2 will be changed to "poor" based on EPA specific comment 
or Volume through Treatment: Alternative S-2. The text 66. 
states that Alternative S-2 would not reduce the toxicity or 
volume of hazardous substances because soil would not be 
treated or removed. However, on page 5-6 the discussion 
of Alternative S-3 (third bullet) states that the removal and 
disposal 6,000 cubic yards of contaminated sediment is 
part of the revetment wall element of the alternative. 
Please modify this analysis section accordingly. 
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68. 6-5 Page 6-5, Section 6.1.2.3 Long-Tenn Effectiveness: • Alternative S-2 would effectively prevent human exposure to COCs through institutional 
Alternative S-2. The discussion of long-tern1 effectiveness controls. If existing covers are not adequate to prevent exposure, access to those areas 
does not consider the need to support reuse of Parcel B. would be restricted under Alternative S-2. No change to the report is proposed from this 
Please discuss in this section how this alternative would comment. 
support reuse and the continued long-term protection of 
future residents, visitors and workers. This alternative 
does not include maintenance of soil covers and therefore 
does not protect future residents, visitors and workers from 
exposure to contaminated soil. DTSC's conclusion is that 
the overall rating for Alternative S-2 for long-term 
effectiveness is poor. Please change the rating of this 
criterion 'good' to 'poor'. 

69. 6-6 Page 6-6, Section 6.1.2.5 Short-Term Effectiveness: • Alternative S-2 would effectively prevent human exposure to COCs through institutional 
Alternative S-2. Please evaluate the short-term impacts of controls. Access will be restricted in areas where existing covers are not adequate to 
this alternative on the artists that are now located within prevent exposure. The rating for Alternative S-2 for short-tenn effectiveness will be 
Redevelopment Block B-4. Although no sampling changed to good. 
occurred within this redevelopment block, ubiquitous 
metal contaminants of concern are likely present within 
this area. The buildings within the Redevelopment Block 
are surrounded with landscaped areas. The condition of 
this landscaping and its effectiveness in blocking 
contaminant pathways has not been evaluated. This 
alternative would not require maintenance of any cover in 
this area and erecting fencing may not be suitable as a 
remedy. DTSC's conclusion is that the overall rating for 
Alternative S-2 for short-term effectiveness is poor. 
Please change the rating of this criterion 'very good' to 
'poor'. 
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70. 6-7 Page 6-7, Section 6.1.2.8 Overall Rating: Alternative S-2. • Please refer to the responses to DTSC (Lanphar) specific comments 67, 68, and 69 . 
Because of the issues identified in the above comments, 
please change the Overall Rating of S-2 from 'good' to 
'poor'. 

71. 6-7 Page 6-7, Section 6.1.3 Individual Analysis of Alternative • Please refer to the response to DTSC (Lanphar) specific comment 68 . 
S-3. Alternative S-3 does not include the enhancement 
and maintenance of existing covers or the establishment of 
new covers; therefore, similar issues exist with Alternative 
S-3 as were identified by DTSC with Alternative S-2. 
Please change the ratings for Long-Term Effectiveness, 
Short-Tenn Effectiveness and Overall Rating from 'very 
good' to 'poor'. 

72. 6-10 Page 6-10, Section 6.1.4.1 Overall Protection of Human • Section 6.1.4 will be revised as follows: "Alternative S-4 includes ( 1) covers over all 
Health and the Environment: Alternative S-4. Please redevelopment blocks to prevent human exposure to ubiquitous metals that may pose an 
change this alternative to include covers over the entire unacceptable risk, (2) ... 
Parcel B. Limiting the covers to Redevelopment Blocks 

Section 6.1 .4.1 will be revised with the following text: "Alternative S-4 provides where there is an unacceptable incremental risk limits the • 
overall protection of human health and the environment. protection ... based on future land use and soil with ubiquitous metals would be covered. 

As currently written the alternative would not protect These covers ... " 

human health and the environment from the ubiquitous 
COCs that are found parcel-wide. Some redevelopment 
blocks have no data or insufficient data to support a risk 
assessment and the identification of incremental risks. 
Please change to rating for Overall Protection of Human 
Health and the Environment to 'not-protective'. If covers 
are required for the entire parcel, then the rating for this 
criterion could change to 'protective'. 

RTC for draft TMSRA 97 



TABLE 2: DRAFT RESPONSES TO COMMENTS FROM THE DEPARTMENT OF TOXIC SUBSTANCES CONTROL ON THE DRAFT PARCEL 8 
TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 

(CONTINUED) 

No. Page 

73. 6-10 

74. 6-11 

Comment 

Page 6-10, Section 6.1.4.3 Long-Tenn Effectiveness: • 
Alternative S-4. As currently written this alternative only 
requires covers for Redevelopment Blocks where there is 
an unacceptable incremental risk. Therefore, several 
Redevelopment Blocks, including RD-4 would not have a 
cover. Institutional controls would not require 
maintenance of covers in these redevelopment blocks. 
Therefore this alternative does not protect future residents, 
visitors and workers from ubiquitous Chemicals of 
Concern. Please change this alternative to include covers 
over the entire Parcel B. If the Alternative remains 
unchanged, please change to rating for Overall Protection 
of Human Health and the Environment from 'very good' 
to ·poor'. If covers are required for the entire parcel, then 
the rating for this criterion should stay as 'very good'. 

Page 6-11, Section 6.1.4.5 Short-Tenn Effectiveness: • 
Alternative S-4. As currently written this alternative only 
requires covers for Redevelopment Blocks where there is 
an unacceptable incremental risk. Therefore, several 
Redevelopment Blocks, including RD-4 would not have a 
cover. Buildings on RD-4 house the artist tenants at 
Hunters Point. The artist may not be protected from 
ubiquitous contaminants of concern in the short tern1 if 
covers in RD-4 are not established or maintained. 
Although covers would not be required in this alternative, 
some covers currently exist within RD-4. Please change 
the overall rating for this criterion from 'very good' to 
'good'. 
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Response 

Section 6.1.4.3 will be modified as follows: "The factors evaluated ... Under Alternative S-
4, risks associated with exposure to COCs and ubiquitous metals in soil are mitigated by 
covering the soil. The Navy proposes to use covers over all redevelopment blocks 
(informally termed 'full lot coverage'). As a result..." 

The Navy proposes to cover all areas at Parcel B and these covers wi II be protective of 
potential exposure to ubiquitous metals that may pose unacceptable risk. No change is 
necessary in Section 6.1.4.5 based on this comment. 
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75. 6-12 Page 6-12, Section 6.1.5 Individual Analysis of • Section 6.1.5 will be revised as follows: "Alternative S-5 combines ... and lead that pose a 
Alternative. The above comments on the soil cover being potential unacceptable risk and covers over all redevelopment blocks to prevent human 
limited to Redevelopment Blocks where there is an exposure to ubiquitous metals that may pose an unacceptable risk. ·· 
unacceptable incremental risk also apply to Alternative S-

Section 6.1.5.1 will be revised with the following text: "Alternative S-5 provides ... and all 5. Please modify this section accordingly. • 
other soils parcel-wide would be covered. Institutional controls ... " 

76. 6-20 Page 6-20, Section 6.3.2.1 Overall Protection of Human • Please refer to the responses to DTSC (Lanphar) specific comment 58 and EPA specific 
Health and the Environment: Alternative GW-2. DTSC comment 61. No change to the rating is proposed from this comment. 
does not concur that this alternative is protective of 
Human Health and the Environment. Natural recovery or 
passive treatment is not appropriate for mercury 
contaminated groundwater. Please change the conclusion 
for this criterion from 'protective' to 'not-protective'. 

77. 6-20 Page 6-20, Section 6.3.2.2 Comgliance with ARARs: • The value for mercury from Table 3-3 of the Basin Plan is identified on Table 3-18 as a 
Alternative GW-2. The text states that no Chemical chemical-specific ARAR for groundwater. Chapter 3 of the Basin Plan is discussed as a 
Specific ARARs are pertinent to Alternative GW-2 chemical-specific ARAR in Section 4.2. The first sentence of the discussion of the 
because no active treatment or removal of groundwater is compliance of Alternative GW-2 with ARARs will be replaced with the following. 
proposed. This alternative proposes groundwater "Chemical-specific ARARs pertinent to Alternative GW-2 would be met through removal 
monitoring and passive treatment. Remediation goals are of the mercury source and subsequent groundwater monitoring." 
necessary for passive treatment; otherwise one would not 
know if passive treatment is successful. However, the 
Navy does identify Chemical Specific ARARs for the 
protection of San Francisco Bay on Table 3-18. Please 
discuss the compliance of this alternative with chemical 
specific ARARs of the Bay Area Regional Water Quality 
Control Board. 
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78. 6-20 Page 6-20, Section 6.3.2.3 Long-Tern1 Effectiveness and • Please refer to the responses to DTSC (Lanphar) specific comment 58 and EPA specific 
Pennanence: Alternative GW-2. This alternative comment 61. 
incorrectly assumes that mercury contaminated 
groundwater can be passively treated and does not include • Mercury source removal will be added to Alternatives S-3, S-4, and S-5. Please refer to 
the removal of the source of mercury contaminated the response to EPA specific comment 59. 

groundwater. Therefore, DTSC requests that the 
conclusion of criterion be changed from 'good' to 'poor'. 

79. 6-20 Page 6-20, Section 6.3.2.4 Reduction of Toxicity, Mobility • Mercury source removal will be added to Alternatives S-3, S-4, and S-5. Please refer to 
or Volume: Alternative GW-2. DTSC agrees with the the response to EPA specific comment 59. 
Navy's conclusion that the overall rating for this criterion 
is poor. An additional reason for this conclusion is the 
leaving of mercury in soil at 10 feet below ground surface 
at 90 mg/kg. This mercury is a likely source for mercury 
in groundwater at IR-26. 

80. 6-21 Page 6-21, Section 6.3 .2.5 Short-Term Effectiveness: • Mercury source removal will be added to Alternatives S-3, S-4, and S-5. Please refer to 
Alternative GW-2. DTSC agrees that Institutional the response to EPA specific comment 59. 
Controls for the protection of human health would be 
effective in the short-term. This alternative, however, 
does not address ongoing releases to the San Francisco 
Bay. Mercury at IR-26 has not been adequately 
characterized and mercury sources are still present in the 
soil at 10 feet below ground surface. Please change the 
conclusion of this criterion from 'excellent' to 'poor'. 

81. 6-22 Page 6-22, Section 6.3.2.8 Overall Rating: Alternative • Mercury source removal will be added to Alternatives S-3, S-4, and S-5. Please refer to 
GW-2. DTSC does not agree with the Navy·s overall the response to EPA specific comment 59. 
rating for Alternative GW-2. This alternative leaves a 
mercury source of groundwater contamination in place, • Concentrations of mercury in groundwater will be monitored by Alternative GW-2. 

and therefore is neither effective in the short nor long Please refer to the responses to DTSC (Lanphar) specific comment 58 and EPA specific 

tenn. Please change the overall rating for this alternative comment 61. 

from 'good' to 'poor'. 
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82. 6-22 Page 6-22, Section 6.3.3 Individual Analysis of • Alternatives GW-3A and GW-38 include monitoring groundwater. Please refer to the 
Alternative GW-3A and -38. The description of this response to EPA specific comment 59 for changes to Section 6.3.3. 
alternative in Section 5 states that the monitoring and 
institutional control elements of GW-2 are included in this • Please refer to responses to DTSC (Lanphar) specific comment 58 and EPA specific 

alternative as well. The text in Section 6.3.3 states that comment 61 for discussion on the monitoring of mercury in groundwater. 

monitoring in this alternative would occur over for 
significantly less time. This alternative includes 
groundwater monitoring and in situ treatment of VOC 
plums but it does not state whether passive treatment of 
mercury in groundwater at IR-26 is also included. Please 
clarify. If passive treatment is envisioned by Alternative 
3-A and 3-8, then DTSC comments on Section 6.3.2 also 
apply. If mercury in groundwater is not considered by this 
alternative than a major groundwater concern is not being 
addressed and Alternative 3-2 and 3-8 will not be able to 
meet threshold criteria. 

83. 6-22 Page 6-22, Section 6.3.3 Individual Analysis of • The TMSRA identifies remediation goals in Section 3.0 for groundwater in conjunction 
Alternative GW-3A and -38. DTSC supports the with the results of the risk assessments to target areas in groundwater that may require 
inclusion and evaluation of in situ groundwater remediation. 
remediation. Clean up goals for the protection of human 

• The first full paragraph of Section 5.3.2 on page 5-9 will be revised as follows . health, through the inhalation pathway, and of aquatic 
receptors in the San Francisco Bay are needed to "Groundwater in the A-aquifer would be monitored where concentrations of metals and 

detennine whether this alternative meets the threshold 
VOCs are detected above remediation goals. The general objectives for groundwater 

criteria. 
monitoring ... adjust the data collection and analysis requirements, and evaluate the need 
for other response actions. Groundwater monitoring would continue until remediation 
f?oals are met." 
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84. 6-25 Page 6-25, Section 6.4 Com2arison of Groundwater • Inhalation exposure to mercury will be evaluated for each plume-based and nonplume-
Remedial Alternatives. DTSC does not agree that based exposure area where mercury is detected in groundwater. Please refer to the 
Alternatives GW-2, GW-3A and -38 meet the threshold response to EPA specific comment 21. 
criteria and are protective of human health and the 
environment. • Mercury source removal will be added to Alternatives S-3, S-4, and S-5 . Please refer to 

These alternatives have not adequately address mercuty at the response to EPA specific comment 59. 

IR-26 because the source of mercury in groundwater is not • Please refer to the response to DTSC (Lanphar) comments 40 and 41 regarding the 
considered nor is the inhalation pathway for mercury development of eoes. 
evaluated. The removal of several metals as groundwater 
Chemicals of Concern has not been adequately supported. 
DTSC request that the groundwater monitoring alternative 
include the continuation of groundwater monitoring for 
several metals and voes along the Parcel B shoreline. 
Reasons: concerns over groundwater data quality, wells 
not in proper places (gap along JR-20/JR-26). 

Additional Comments (dated September I, 2006) 

I. Soil Vagor Remedial Action Objectives, Goals, and • Section 4.1.2.2 on page 4-5 contains the RAO for protection of human health for exposure 
Alternatives. In our original comments on the draft to VOCs via inhalation. The Navy will evaluate the potential risk to human health from 
TMSRA DTSC requested soil gas Remedial Action exposure to mercury via inhalation (see response to EPA specific comment 21 ). If 
Objectives (RA Os) for the protection of human health mercu1y is found to pose unacceptable risk via inhalation, an RAO will be added to 
from the inhalation of voes and mercury. The Section 4.1. 
establishment of RA Os for soil vapor implies that remedial 
alternatives be developed. DTSC wishes to clarify the • Follow-up: Mercury was identified as a eoe in groundwater and a human health-based 
need for Remedial Action Goals (RAGs) and soil remedial remediation goal was added to Table 3-18 for the potential future resident and the 

alternatives that address methane, volatile organic construction worker. 

compounds (VOCs), semi-volatile organic compounds • Section 4.1.1.2 on page 4-3 contains the RAO and remediation goal for methane . 
(SVOCs) and mercury. Please establish remedial 
alternatives for soil gas sites with voes, mercury and • The TMSRA includes remediation alternatives to address exposure to voe vapors and 
methane in the soil or groundwater including: IR07 and methane, and will be updated to incorporate alternatives for mercury vapor if it is 
IR 18; IR IO; the Parcel B/e boundary area determined to pose unacceptable risk. Other compounds listed in the comment (SVOCs, 
near IR06 and IR25; IR20, and IR26. Please apply RAOs PAHs, and TPH) were not found to pose unacceptable risk via inhalation and, therefore, 
and RAGs to areas overlying total petroleum hydrocarbon do not have corresponding RAOs or remediation alternatives. TPH that is not 
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(TPH) and semi-VOCs (or polynuclear aromatic commingled with CERCLA-regulated substances is not addressed in the TMSRA, but is, 
hydrocarbon (PAHs)) contamination (e.g. if naphthalene is instead, addressed by the Navy's con-ective action program for TPH. A revised con·ective 
present). action plan for TPH at Parcel B is cun-ently being prepared. 

The list of COCs for soil on Table 3-17 does not include 
all VOCs that are of concern, including daughter products 
of VOCs, such as vinyl chloride (VC) and dichloroethene • The Navy proposes to implement institutional controls for vapor intrusion across all of 
(DCE). Please include these as COCs for soil. Please Parcel B based on ease and efficiency of implementation, consistency in long-term 
include a table similar to Table 3-17 for COCs in soil gas enforcement, and effectiveness of long-tenn maintenance. These institutional controls 

and please include risk based screening levels for soil gas, will eliminate potential exposure via vapor intrusion, whether the source of the vapor is 

ambient air and indoor air. soil or groundwater. Also refer to the response to additional comment 3, below. 

• Exposure to VOCs via inhalation was evaluated based on vapor intrusion from 
groundwater; consequently, vinyl chloride and cis- and trans-1,2-dichloroethene are listed 
as COCs on Table 3-18, not Table 3-17. 

2. Methane. The removal of the methane source and post • Vapor controls are proposed parcel-wide as part of the institutional controls discussed in 
removal monitoring is proposed for sites 7 and 18 and Section 4.3.2.1. Monitoring of methane or VOCs may be required as part of the vapor 
DTSC agrees with this proposal. Navy's soil gas controls if structures are built above areas with residual methane or VOC contamination. 
investigation of the site also identified the presence of Vapor control and vapor monitoring details will be summarized in the RMP. 
VOCs in soil gas. The remedial alternative for sites 7 and 
18 should also consider continued monitoring of VOCs as • The cited advisory on methane assessment is not promulgated or enforceable; 
well as the removal or control of residual soil gas. consequently, remediation goals caimot be based upon it. However, the Navy will 
Engineering controls for soil gas mitigation may be consider the information in this advisory during the remedial design to help identify 

necessary for portions (Blocks I, 2 and 3) of sites 7 and 18 appropriate soil gas monitoring requirements to be implemented during and following the 

where future mixed use or research and development reuse methane source removal. 

is specified. • No change to the report is proposed from this comment . 
Fu1iher, the 5 percent Remedial Action Goal for methane 
is based on California Regulations for the control of 
methane within and at the boundary of landfills. Five 
percent (5%) is approximately the lower explosive limit 
(LEL: 53,000 ppmv) of methane. DTSC's approach to 
methane is outlined in Advisory on Methane Assessment 
and Common Remedies at School Sites (Advisory), June 
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16, 2005). The Advisory comprises detailed 
recommendations for investigation, remediation, and 
monitoring. Although developed for school sites, the 
Advisory is useful for all sites with methane 
contamination. The following recommendations with 
respect to remedial action objectives for methane are 
derived from the Advisory. 

a) Prevent methane in soil gas above a concentration of 
0.5% (5,000 ppmv) (with a detection limit of500 ppmv) 
from accumulating under proposed or current structures. 
Methane will migrate in response to both concentration 
and pressure gradients: therefore, the RAO should be 
stated in terms of pressures as well as concentrations (i.e., 
prevent methane at pressures above 0.5 pounds per square 
inch (psi), from accumulating under proposed or current 
structures). 

b) Remove or treat soils containing methane at 5,000 
ppmv or above. 

c) Where subsurface methane levels are above 1,000 ppmv 
under proposed or current structures, propose an active or 
passive venting system. 

3. Contaminants of Concern. Currently, chemicals of • Chemicals of concern are identified for each exposure area in the HHRA. For Parcel B, 
concern (COCs) are specific to redevelopment blocks. exposure areas are defined using a grid for residential and industrial exposures, and COCs 
This is appropriate for risk assessment, because in a risk are, therefore identified by grid cell. Exposures and COCs are not evaluated on a 
assessment COCs are identified using detected redevelopment block or parcel-wide basis. COCs are summarized for presentation in the 
contaminants. However, because of the current tables in Section 3 .0 by redevelopment block for ease of reference, but the selection of 
understanding of contamination at Hunters Point and the COCs is done at the grid level. 
uncharacterized nature of many redevelopment blocks, 
limiting chemicals of concern to the redevelopment block • No change to the report is proposed from this comment. 

is not appropriate for contaminants that may be of concern 
parcel wide. Parcel wide chemicals of concern are needed 
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to support a parcel wide soil cover and for future 
redevelopment risk management plans. Please produce a 
list of parcel wide chemicals of concern and a 
corresponding list of parcel wide remediation goals. 

4. Groundwater Ya12or Intrusion Risks and Engineering • The description of Alternative GW-2 on page 5-9 will be revised as follows . 
Controls. In the discussion of Alternative GW-2: Long-
Term Groundwater Monitoring and Institutional Controls • "Institutional controls are part of Alternative GW-2 and are described in detail in Section 
the Navy states, "Institutional Controls would be in place 4.3. Institutional controls would be in place to prohibit occupancy of buildings or other 
to prohibit occupancy of buildings or other enclosures enclosures where there is potential unacceptable risk from the vapor intrusion pathway and 
where there is potential unacceptable risk from the vapor require engineering controls on all new buildings occupied in redevelopment blocks where 
intrusion pathway and require engineering controls on all groundwater plumes may present potential unacceptable risk from the vapor intrusion 
new buildings constructed in redevelopment blocks where pathway. Institutional controls will be required for an entire redevelopment block if any 
groundwater plumes may present potential unacceptable portion of that block is affected by the potential lateral extent of vapor intrusion. Figure 

risk from vapor intrusion pathway." This statement A-8 presents the potential lateral extent of vapor intrusion and shows thal all 

implies that engineering controls would be required for all redevelopment blocks, except blocks I, 2. 4, and BOS-3, would require institutional 

new buildings within the entire redevelopment block and controls for vapor intrusion. The Naiy proposes to implement institllfional controls for 

not just for those buildings situated above groundwater vapor intrusion across all of Parcel B based on ease and efficiency of implementation, 

plumes or the plumes buffer zone. Figure A-8 shows the 
consistency in long-term enforcement, and effectiveness of long-term maintenance. 

potential lateral extent of groundwater vapor intrusion, 
Institutional controls for vapor intrusion will remain in place as long as the underlying 

while Figure 3-8 shows only the affected grid. Please 
groundwater exceeds remediation goals." 

clarify that a redevelopment block will require 
Institutional Controls and Engineering Controls if the 
potential lateral extent of vapor intrusion extends into that 
redevelopment block. Engineering Controls may not be 
necessary if the Navy can show through groundwater and 
soil vapor sampling that a vapor'intrusion risk is not 
present. 

Please explain the Engineering Controls required for 
existing buildings that are in affected redevelopment 
blocks and will be reused as part of the redevelopment. 
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5. Threats to Groundwater from Contamination Left in Place. • Mercury source removal will be added to Alternatives S-3, S-4, and S-5. Please refer to 
There are several instances where contamination is not the response to EPA specific comment 59. 
considered in the risk assessment because the 
contamination is below the cut off depth for inclusion into • Quarterly groundwater monitoring at Parcel B since 1999 has not indicated that new, 

the risk assessment (three feet for open space; IO feet for previously undiscovered sources of groundwater contamination exist at Parcel B. 

industrial or residential). This contamination may still Contaminants that may remain in place have not affected groundwater to date and are not 

pose a threat to groundwater and surface water. Mercury expected to affect groundwater in the future. 

at IR-26 is one example of contamination left in place that • Aroclor-1260 is only slightly soluble in water and is not expected to create a groundwater 
is not addressed in the risk assessment and continues to problem. 
pose a risk to surface and groundwater. The issue of 

Groundwater samples from RAMP well IR07MW20AI downgradient from sample mercury at IR-26 was included in DTSC's original • 
comments on the draft TMSRA. However, other IR07B0 17 and wells JR07MW26A, IR07MWS-2, and IR07MW20A I downgradient from 

contaminants left in place have not been discussed in the sample 0704BC93 have not exceeded the RAMP trigger level for arsenic. 

TMSRA. Contamination left in place is important when • Asbestos is a concern as an airborne contaminant and is not expected to create a 
considering changes to the groundwater monitoring groundwater problem. 
program. Please discuss contamination left in place and its 
potential affect on groundwater and surface water. Please • Groundwater samples from RAMP well lR07MW20A I downgradient from sample 
address contamination left in when supporting changes to IR071T020 have not exceeded:the RAMP trigger level for copper. 
the groundwater monitoring program for Parcel Band 

Groundwater samples from RAMP wells at IR-07 have not indicated a plume of dissolved evaluate the need for additional excavations to remove this • 
contamination. Below are some examples of lead exists at this area. Isolated samples (nearly all collected during a single event in 

contamination in soil left in place. September 2004) have exceeded the lead trigger level, but do not indicate a consistent 
pattern of elevated detections that would identify a plume. 

Aroclor -1260: 50 mg/kg (0705N2G at 4 fbgs, in BOS- I), 
Mercury concentrations in bottom composite samples at Excavation EE-05 are proposed to 14 mg/kg (0704P4 I at 3 fbgs, in Block 3). • 
be removed by the mercury source area excavation to mitigate their potential affect on 

Arsenic: 929 mg/kg (I R078017 at 31 fbgs, in BOS-2), 240 groundwater. Groundwater samples from RAMP well IR07MW26A downgradient from 
mg/kg (0704BC93 at 3 fbgs, in Block 3). sample IR07B036 have not exceeded the RAMP trigger level for mercury. 

Asbestos: Chrysotile asbestos up to 5% at IR24. Up to • Groundwater samples from RAMP wells IR07MW 19A, JR07MWS-2, and IR07MW20A I 
15% in earlier reports at BB2-7 and BB2-l 0. . , downgradient from sample IR23 BO 13 have not indicated detections of tetrachloroethene . 

Copper (Cu): 5,400 mg/kg (IR07 l T020 at 3.5 fbgs, BOS- • The TMSRA proposes remediation alternatives to address TCE in soil and groundwater in 
I). the area of Redevelopment Block 8 (JR- I 0). 
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Lead (Pb): 17 locations at 1,000 mg/kg or greater, 
including 44,200 mg/kg (0704S 1 Eat 8.5 fbgs, in BOS- I) 
and 8,540 and 8,380 mg/kg (0704BCI and 0071Bl2 at 10 
and 7 fbgs, in BOS- I), 5,120 and 4,540 mg/kg (IR07B050 
and I R070 I 6 at IO and I 6 fbgs, in "OTHER" about 20 feet 
from residential Block 6). 

Mercury (Hg): 90.1, 80.6, and 38.6 mg/kg (EE05BC 11, 
EE05BC05, and EE05BC08 all at 10 tbgs, in Block 16) 
and 20.1 mg/kg (IR07B036 at 31 tbgs, in BOS-1 ). Six 
other locations in EE05 area had Hg greater than 10 
mg/kg. 

Tetrachloroethene (PCE): 2.8 mg/kg (1R23B013 at 1.8 
mg/kg, in Block 6). 

Trichloroethene (TCE): Block 8 has 11 locations with 
TCE in soil at 100 mg/kg or greater, including 980 mg/kg 
(JR 1 0B036 at 11 fbgs). There are 70 locations on Block 8 

with TCE greater than IO mg/kg. 

6. Northwestern Boundary with Private Pro('.1ertv. The data • Remediation alternatives in the TMSRA address contaminants at HPS. For example, 
indicate that Parcel B contamination (e.g., IR 18 and IR07 Alternatives S-4 and S-5 will provide a cover over all of the areas of IR-07 and IR-18 
area) extends beyond the adjacent boundary into occupied along the northwestern property boundary. Although contaminant transport through soil 
private property on the northeast. The extent of would be expected to be minimal, any soil migrating onto Parcel B would be addressed by 
contamination on adjacent private property has not been the cover and the on-going institutional controls that will require maintenance of the 
determined. This is especially a concern with respect to cover. Free-phase liquids, including hydrocarbons, were not observed in excavations 
mobile contaminants, like total petroleum hydrocarbons along the northwestern prope11y boundary (Tetra Tech 2002a, SulTech 2004). TPH that is 
(TPH), which may also entrain other contaminants. For not commingled with CERCLA-regulated substances is not addressed in the TMSRA, but 
example, TPH contaminated soil at the property boundary is, instead, addressed by the Navy's corrective action program for TPH. A revised 
was excavated and backfilled: excavations did not extend corrective action plan for TPH at Parcel B is currently being prepared. 
beyond the property boundary. However, ifTPH remains 

• The Navy does not intend to extend remedial action onto the adjacent private property . under adjacent property, contaminants may migrate into 
the backfill, re-contaminating Parcel B. Please discuss in No change to the report is proposed from this comment. 

the TMSRA how the Navy intends to address this 
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contamination. 

7. Asbestos Regulations. Asbestos airborne toxic control • The following bullet will be added to the list of bullets for the excavation and off-site 
measures for construction, grading, quarrying, and surface disposal alternative on page 4-10. 
mining operations (California Code of Regulations, Title 
17, Section 93 105) are identified as an ARAR for • "Asbestos airborne toxic control measure for construction, grading, quarrying. and 
constructing the Shoreline Revetment and Covers for the sw:face mining operations at Cal. Code Regs. tit. 17, § 93105" 
Soil alternative. Please include this ARAR for the 
excavation and off-site disposal alternative. 
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The table below contains the responses to comments received from the Department of Toxic Substances Control (DTSC), Human and 
Ecological Risk Division (HERD) on the "Draft Parcel B Technical Memorandum in Support of a Record of Decision Amendment [TM SRA], 
Hunters Point Shipyard, San Francisco, California," dated March 28, 2006. Comments were submitted by James Polisini (HERD) on June 19, 
2006. Throughout this table, italidzed text represents proposed additions to the TMSRA and strikeout text indicates locations of proposed 
deletions. These responses were submitted on December 8, 2006 and discussed with DTSC during meetings on January 9 and 23, 2007. 
Additional information related to a response as a result of further discussions is identified in this table as "Follow-up" at the end of a response. 
DTSC provided comments on the responses in this table in a letter dated March 6, 2007. These additional DTSC comments are provided in a 
separate attachment. Throughout this table, references to page, section, table, and figure numbers pertain to the draft TMSRA, even though 
some of these numbers have changed in the draft final TM SRA. 

No. Page Comment Response 

General Comments 

I. --- The version of the document furnished for review in Adobe PDF • Documents are distributed to the public (for example, the restoration advisory 
format on CD-ROM is locked to prevent copying. This prevents board) concurrently with the regulatory agencies and all receive the same files. 
transfer of portions of the document text into the HERD comment Electronic versions are locked to prevent unauthorized changes to the reports. 
memorandum without re-typing the entire portion of the text Recent upgrades to Adobe Acrobat 6 now allow for file creation that allows 
commented upon. Please furnish an unlocked version, or supply the copying; future documents will be submitted to DTSC with the capability to copy 
encryption password, offuture documents submitted for HERD text and figures. 
review. 

The HHRA evaluates the Exposure Point Concentration (EPC) based • Institutional controls are included as part of all remediation alternatives. Section 
4.3.2.1 will be revised as discussed in the response to DTSC (Lanplrnr) specific 

on Redevelopment Blocks. These Redevelopment Blocks are based 
comment 54 to describe the risk management plan (RMP) that will be part of the 

on potential future use as "reasonably anticipated". Grids within each 
institutional controls. The RMP will contain provisions for site-specific use 

Redevelopment Block are evaluated for residential, industrial and 
requirements that can be structured to require only industrial use in areas that 

recreational exposures regardless of the currently-planned future use. 
were evaluated for industrial exposure by the TMSRA HHRA. Mechanisms for 

HERD recommends a deed restriction, or some mechanism of 
equivalent standing, be implemented to prohibit future residential or 

implementing future institutional controls are being prepared collaboratively 

mixed land use for Redevelopment Blocks evaluated as industrial 
among the Navy, the City of San Francisco, and the regulatory agencies. 

exposure. • Responses to questions concerning exposure parameters used in the HHRA and 

The HHRA is generally well prepared and presented. However, SLERA are included in responses to specific comments later in this document. 

HERD recommends several different exposure parameters and 
modeling parameters be used to recalculate exposure via several 
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exposure pathways. 

The ERA is generally well prepared and presented. However, 
HERD recommends presentation of several additional lines of 
evidence, such as inclusion of field collected tissues. 

Specific Comments for the Human Health Risk Assessment 

I. 

2. 

1-2 & 
2-12 

A-8 

U.S. EPA guidance for calculating human health risk for sites with 
both chemical and radiological contamination requires risk from 
chemical contaminants to be summed with risk from radiological 
contaminants when evaluating remedial alternatives (OSWER, 
1997). Radiological issues are scheduled to be addressed in "a 
future radiological addendum to the TMSRA (Section 1.1, page 1-2; 
Section 2.1.5.4, page 2-12). Total Parcel B human health risk from 
chemical contaminants and radiological contaminants cannot be 
detem1ined at this time. HERD recommends amendment to the 
Parcel B Record of Decision (ROD) be delayed until the radiological 
issues are addressed. 

Only data qualified as rejected (R) are noted as not included in the 
Parcel B HHRA (Section A4.1, page A-8). Please clarify how data 
qualified as non-detect (U) or estimated below Laboratory Reporting 
Limit (UJ) was used in the HHRA. 
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Response 

• Comment acknowledged. The Navy agrees that the ROD amendment for Parcel 
B cannot be completed without an evaluation of human health risk based on 
potential exposure to radiological contaminants. These evaluations are on-going 
and will be included in the radiological addendum to the TMSRA. 

• The second paragraph of Section A4. I on page A-8 will be revised as follows. 
"Consistent with EPA guidance, only data qualified as rejected (R) were 
considered unusable for the risk assessment (EPA 1989). For soil, U- and UJ
qualified data were incorporated into the HHRA by using a proxy concentration 
of one-half of the sample quantitation limit.for each exposure area evaluated, 
provided the chemical was detected at least once. ff the chemical was not 
detected in any samples for the exposure area, then the chemical was excluded 
fi·omfurther evaluationf,-om that exposure area. For groundwater. U- and U.1-
qualified data were excluded_fi·om the HHRA. Estimated (.I-qualified) 
concentrations were included in the HHRA groundwater data set. Data quality 
issues ... " 

• Please also refer to the response to EPA general comment 2 on Appendix A. 

• 
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3. --- Many CO PCs in residential grid units are represented by I, 2 or 3 • The HHRA contains no discussion of hot spots and does not use the concept of 
samples (Table A 1-1 through A 1-2). Risk and/or hazard evaluation hot spots in evaluatii;,g risk. The grid is the basic unit of characterization for the 
criteria must be protective with this low level of characterization. HHRA; data are not'shared between soil grids. Remediation alternatives are 
The level of characterization in grid units immediately adjacent to developed and evaluated in the TMSRA to address the fact that some grids are 
any grid units with elevated risk and/or hazard values should be characterized by only a few samples and that some grids contain no samples. 
carefully evaluated before setting the boundary of any "hot spot". 

4. --- Upon visual inspection, a significant proportion of the reported • Please refer to the response to DTSC (Polisini) specific comment 2. Estimated (J-
results for analytical data for soil (Attachment A8), particularly for qualified) concentrations were included in the data set. 
organic compounds, are qualified as non-detect (U), or estimated 
below Reporting Limits (UJ). Please explain how these data were 
used in the HHRA in selection ofCOPCs, specifically whether "all 
chemicals detected" (Section A4.4, page A-14) refers only to 
detected COPCs or detected and estimated (i.e., qualified J). 

5. A-12 HERD defers to the DTSC Geological Services Unit (GSU) • Please see the discussion provided in Section A4.3.2. All chemicals detected in 
regarding hydrogeological consequences of the extrapolation of A- the 8-aquifer were evaluated in the HHRA, even if the highest measured 
aquifer plume boundaries to the 8-aquifer "Although contaminant concentrations were not associated with sample locations contained within the 
plumes have not been identified in the 8-aquifer at Parcel B" extrapolated groundwater plume boundaries. Chemicals associated with samples 
(Section 4.3.2, page A-12; and Attachment A4). For the HHRA and located outside of the extrapolated plume boundaries were evaluated in the risk 
ERA, please demonstrate that the highest detected 8-aquifer assessment for non-plume exposure areas. 
groundwater concentrations are contained within these hypothetical 
groundwater plumes. 

6. A-18 Only "detected concentrations" were used to develop the • Please refer to the response to DTSC (Polisini) specific comment 2. 
groundwater Exposure Point Concentration (EPC) (Section 5.1.2, 
page A-18) and samples reported as non-detect (i.e., U-qualified) 
were not used. The text description of samples used for the 
groundwater EPC does not make clear whether samples reported as 
estimated (i.e., J-qualified) or estimated below Reporting Limit (i.e., 
UJ-qualified) were used in the calculation. Please state more 
explicitly the values used to calculate the 95UCL for groundwater. 
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7. A-21 The exposure model (VDEQ, 2005) used for the construction worker • Attachment AS of the HHRA (Groundwater-to-Outdoor Air Model for 
in a trench scenario (Section AS.1.3.5, page A-21; Attachment AS) Construction Worker Trench Exposure) will be revised to clarify that the aspect 
was checked against the cited reference ratio (that is, the ratio of trench width to depth) for construction trenches at Parcel 
(http://www.deg.state.va.us/vrprisk/raguide.html). Formulae 8 is expected to be at least I or greater than I. Specific information from 340 
presented (Attachment 5) are those in the cited reference and the excavations (more than 40,000 linear feet) conducted at Parcels 8 and D support 
description as a box model with dispersion into the above-trench air this observation. Data from these excavations indicate that, for trenches less than 
is accurate. However, as noted (Attachment A) the ratio of the 4 feet deep, the aspect ratio was approximately I. For trenches between 4 and 6 
trench width (8 feet; Attachment AS, page AS-2) to the trench depth feet deep, the aspect ratio was approximately 1.3. For trenches greater than 6 feet 
(9.76 feet; Attachment AS, page AS-2) is less than I. The Virginia deep, the aspect ratio was approximately 1.5. These data show that the 
guidance recommends an Air Change per Hour (ACH) rate of2 assumption of I 00 for the trench ACH is appropriate and conservative. as this 
when this ratio is less than or equal to I (VDEQ, Section 3.2.2.1) and ACH is less than the VDEQ-recommended ACH of 360 for trenches with an 
greater ACH based on the ratio of trench depth to average wind aspect ratio greater than I. 
speed if the ratio of the trench width to the trench depth is greater 
than I. The Parcel 8 calculations use the latter ACH method even 
though the width to depth is less than one (Attachment AS, page AS-
2). Based on the average San Francisco wind velocity the ACH for 
Parcel B of I 00 is used for the construction trench worker inhalation 
exposure calculations. Use of the ACH rate of 2, per the YDEQ 
guidance document, would raise the construction worker in trench 
exposure by a factor of 50. Incremental cancer risk and/or hazard 
via the inhalation pathway for this scenario would be elevated by the 
same factor of 50. The inhalation exposure for the construction 
worker in a trench scenario should be recalculated using the ACH of 
2. 

8. A-22 & Exposure parameters (Section AS.2, pages A-22 and A-23;Tables A- • An inhalation rate of 0.83 m1/hr was used to evaluate inhalation exposures for 
A-23 4 through A-9) were checked and are the parameters required by adult recreational receptors in the HHRA. This inhalation rate was agreed during 

Federal or California guidance documents or are reasonable values a meeting with the BCT in March 2004 as a conservative approach. 
which appear to be health protective with the following two 
exceptions: • The unce1tainty analysis of the HHRA (Section A9.0) will be revised to include a 

a. The Recreational Use inhalation rate of0.83 111
1/hr, based on 

discussion regarding the potential for underestimating construction worker risks 
and hazards associated with use of an exposed skin surface area for groundwater 

residential rate (Table A-6), is less than the probable inhalation 
contact of2,370 cm2/day, compared with use ofa skin surface area consistent 

rate for play or more strenuous activity. Even though the 
with that used to evaluate soil exposures. Other assumptions used to evaluate 

Recreational Use Exposure Time (ER) of2.5 hours per day and 
risks and hazards for the groundwater dermal contact pathway for the construction 

the Exposure Frequency (EF) of250 days/year most likely 
worker will also be discussed. The assumptions for dermal contact with 
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contribute to an upper bound estimate of inhalation exposure for groundwater are conservative (8 hours per day, 250 days per year for 1 year), and 
the recreational user, an elevated recreational user inhalation rate when compounded in the calculation of risks/hazards, are unlikely to result in an 
on the order of2.5 m'/hr should be used. This recommendation is underestimate of potential risks for this scenario. 
based on the construction worker elevated intake rate of 20 m'/8 
hour work period. 

b. Skin Surface Area (SA) for the construction worker dermal 
contact with soil pathway is 5700 cm2 (Table A-5) based on 
DTSC/HERD guidance. The SA for the construction worker 
dermal contact with groundwater should be the same value rather 
than the 2370 cm2 proposed (Table A-8). 

9. A-29 Some of the U.S. EPA Region IX Tap Water Preliminary • The nomenclature used in text and tables of the HHRA to refer to the recalculated 
Remediation Goals (PRGs) and groundwater concentrations for the EPA PRGs and vapor intrusion screening levels will be revised so that these 
vapor intrusion pathway were recalculated to use the same toxicity concentrations are referred to as health-based media concentrations. Appropriate 
values (CSFs and RfDs) used throughout the HHRA (Section A 7.2, changes will be made in Appendix A. 
page A-29). Health-based calculation of media concentrations 
should not be referred to as U.S. EPA Region IX PRGs. Please 
indicate in the relevant table (Table A-13) those values which are 
health-based media concentrations rather than indicate that U.S. EPA 
Region IX PRGs and vapor intrusion groundwater concentrations 
were recalculated as a column heading. 

10. A-30 As noted in the text (Section A 7.3, page A-30), DTSC considers an 
incremental cancer risk of Ix I o-6 as the de minimis level above 

• The HHRA consist~ntly discusses use of 10-6 as the cancer risk threshold. The 
HHRA does not contain discussion of use of I 0-5 as an alternative risk threshold. 

which risk management evaluation of remedial alternatives should be No revisions to the report are proposed from this comment. 
performed. Residential or industrial grid blocks which exceed this 
level must be identified in the figures and tables of the risk 
characterization portion of the HHRA (Section A8.0), rather than 
arbitrarily chose Ix 10-5 as the carcinogenic threshold. In fact, 
Redevelopment Blocks which exceed the Ix I o-6 cancer risk are 
already identified (Section A8.0, page A-31 ). 

RTC for draft TM SRA 113 



TABLE 3: DRAFT RESPONSES TO COMMENTS FROM THE DEPARTMENT OF TOXIC SUBSTANCES CONTROL, HUMAN AND ECOLOGICAL RISK 
DIVISION, ON THE DRAFT PARCEL 8 TECHNICAL MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT 
SHIPYARD, SAN FRANCISCO, CALIFORNIA (CONTINUED) 

No. Page Comment Response 

I I. A-32 & There appears to be no clear reference to any presentation of the risk • The methodology agreed to between the Navy and the BCT (October 2004) for 
A-37 and/or hazard from the summed exposure to contaminants in soil and the groundwater HHRA does not include presentation of cumulative risks for 

groundwater. Attaclunent A-1 and A-2 present the risk and hazard exposure to both soil and groundwater. Rather, as provided in Appendix A of the 
from soil and Attachment A-3 presents the risk and hazard estimates TM SRA, risks and segregated hazard indices are presented separately for each 
for groundwater (Section A8.0, page A-32). The table headings and exposure medium. 
figure legends for in each of these sections refer either to soil alone 
or groundwater alone. The risk characterization summary for the 
residential use scenario (Section A8.2, page A-3 7) contains sections 
for (I) Soil - Total Risk (Section A8.2. l) from surface soil and 
subsurface soil; (2) Soil - Incremental Risk (Section A8.2.2) from 
surface soil and subsurface soil; and, (3) Groundwater (Section 
A8.2.3) from A-aquifer vapor intrusion and 8-aquifer residential use. 
No presentation is made of the summed soil and groundwater risk 
and/or hazard. Please amend the text to clearly present the cancer 
risk and/or non-cancer hazard associated with the sum of soil and 
groundwater exposures and indicate the table, tables and figures 
which present the details of the exposure via all exposure pathways 
pertinent to each exposure scenario. 

12. 3-5 & Mercury is listed as a Contaminant of Concern (COC) in subsurface • Please refer to the response to EPA specific comment 21 regarding evaluation of 
2-19 soils for the residential exposure scenario (Section 3.1.3, page 3-5). vapor inhalation exposure to mercury in groundwater. 

An EPA oral Reference Dose (RID) is specified for mercury, while a 
CalEPA inhalation Reference Doses (RID) is listed (Table A-12). • Please refer to the response to DTSC (Lanphar) specific comment 26 regarding 
The inhalation pathway is evaluated by modeling as no air samples evaluation of ambient air and vapor inhalation exposure to mercury in soil. 
were taken. A Volatilization Factors (VF) attributed to the U.S. EPA 
(EPA Region 9 PRG Tables) is used for 'volatile' COCs to estimate 
air concentrations. No VF is listed for mercury (Table A-2). 
Mercury in groundwater is listed as Non-Volatile (NV) (Table A-
13 ). Inhalation hazard for mercury is I isted as 0% where the other 
exposure pathways for mercury sum to I 00% (Table 3-6 and Table 
A-18). 

Mercury groundwater concentrations range up to 2.8 µg/L (Section 
2.3.2, page 2-19). A simple Johnson and Ettinger screen of indoor 
air mercury concentrations using this mercury groundwater 
concentration at 3 meter depth and the sand soil type for overlying 
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soil generates a Hazard Quotient (HQ) of2.3E+00. Soil 
confirmation samples range from 0.2 mg/kg to 90 mg/kg (Section 
2.3 .2, page 2-19) at excavation EE-05. A soil mercury concentration 
of 40 mg/kg at 3 meter depth with no overlying groundwater and the 
sand soil type generates a similar HQ of2.8E+00. 

It appears that the inhalation pathway is not evaluated for mercury in 
Parcel 8 soil or groundwater. HERD recommends that the Navy 
supply an evaluation of the potential human health hazard for 
subsurface soil and/or groundwater mercury as part of the Technical 
Memorandum. 

Specific Comments for the Ecological Risk Assessment 

13. 8-5 Direct exposure of secondary consumers to sediment-associated • Figure 8-3 will be revised to indicate direct exposure to sediment-associated 
contaminants is not presented as a significant exposure pathway in contaminants is a significant exposure pathway. On the figure, the pathway will 
the Conceptual Site Model (CSM) (Figure 8-3). The figure should be indicated as a solid line, rather than a dashed line. 
indicate this is a significant exposure pathway to account for the 
estimation of intake via incidental sediment ingestion (Section 
82.1.3, page 8-5; Table 8-10 through 8-14) for vertebrate receptors. 

14. 8-10 A range of adverse responses to sediment concentration occurs • The screening level ecological risk assessment identified the primary risk drivers 
(Long, et al., 1998) between the National Oceanic and Atmospheric (chemicals that posed the greatest risk to ecological receptors) at the site using a 
Administration (NOAA) Effects Range-Low (ER-L) and Effects comparison to ER-M values. Although concentrations between the ER-L and ER-
Range-Media (ER-M). Parcel 8 intertidal sediment concentrations M may occasionally result in adverse biological effects, concentrations above the 
should be compared to both the ER-M and ER-L during the selection ER-M offer a greater probability that adverse biological effects will occur (Long 
of Contaminants of Potential Ecological Concern (COPEC) (Section and others 1995). Nevertheless, the remediation alternative proposed for the 
82.3.1, page 8-10; Table 8-4). shoreline (revetment) will be unifonnly applied to the entire shoreline. 

Consequently, the remediation wi II sti 11 be protective of ecological receptors, 
even if comparison to ER-L values indicated one or more additional COPECs. 
No change to the report is proposed from this comment. 
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15. B-18 & The text cites an earlier version of the method for calculating food • The citation will be revised as requested. 
B-19 intake rates (Nagy, et al., 1999) cited (Section B4. l.3, page B- 18). 

The more recent method (Nagy, 200 I) for estimating food intake 
rates for vertebrate receptors is used and presented in tables ( e.g., 
Section B4.2.1, page B-19). Please correct the text citation. 

; 

16. B-18 & Bioaccumulation Factors (BAFs), from the Macoma nasuta • The Parcel F validation study concluded that depurated tvl. nasura from laboratory 
B-51 laboratory sediment exposure testing previously performed for exposure testing was a reasonable suITogate for field-collected bivalves because 

HPSY Parcel F, were used to estimate the shoreline prey item tissue there was a close correlation between tissue concentrations in laboratory test 
concentrations for the Parcel B ERA (Section B4. I .4, page B-18). organisms and field-collected bivalves. The Parcel F validation study also 
BAFs, which varied from the laboratory-derived BAFs, were also concluded that, in South Basin sediments. depurated polychaete tissue reflected 
developed from field collected tissues in the Parcel F ERA (Section lower uptake on a normalized lipid basis than either amphipods or bivalves. The 
B5.2.4.1, page B-51 ). The most protective Parcel F BAF should be BAFs used in the assessment for Parcel Bare protective. No change to the report 
used to estimate shoreline tissue concentrations for the Parcel B is proposed from this comment. 
ERA. 

17. B-33 Parcel B sediment concentrations exceed all the available San • Comment acknowledged. Total high molecular weight polynuclear aromatic 
Francisco Bay ambient sediment concentrations (Section BS.1.1.2, hydrocarbon (HMW PAH) and low molecular weight PAH (LMW PAH) 
page B-33) except for several individual Polycyclic Aromatic concentrations exceeded the San Francisco Bay ambient concentrations; therefore, 
Hydrocarbon (PAHs) concentrations. But, Low molecular weight none of these chemicals were eliminated as COPECs based on the ambient screen 
PAHs (LMWPAHs) and High molecular weight PAHs (Section BS.1.1.2). No change to the report is proposed from this comment. 
(HMWPAHs), as groups of PAHs, exceed the San Francisco Bay 
ambient sediment concentrations (SFRWQCB, 1998). This is to be 
expected in a comparison of central-bay sediment to near shore 
sediment, but should be considered during evaluation of any Parcel 
B sediment remedial alternatives. 

18. B-34 Parcel B intertidal sediment concentrations should be compared to • Please refer to the response to DTSC (Polisini) specific comment 14. 
both the ER-L and ER-M during the refinement of COPECs (Section 
B5.1.2, page B-34; Table B-19) for benthic invertebrates. COPECs 
which are a significant fraction of the ER-M concentration should be 
caITied forward with the refined COPECs. This comparison would 
result in only a few changes to the list of refined COPECs (e.g., zinc 
in surface sediments; HQ ER-M=0.85 and Total HMW PAHs in 
subsurface sediments; HQ ER-M=0.91 ). 
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19. B-36 The discussion of groundwater COPECs with HQ values in excess of • Please refer to the response to DTSC (Lanphar) specific comment 40. 
1 (Section 85.1.2.3, page B-36) discounts several COPECs because 
of low frequency of detection and the fact that the HQ for samples 
other than one or a few that exceed the groundwater screening value 
is less than 1. The HQ for the groundwater samples, other than those 
exceeding the screening value, must be supplied rather than stating 
that " ... refined HQs were less than l ". 

20. B-36 Several of the groundwater samples which exceed the screening • The SLERA used validated data only. The validation process considers 
concentration were collected during the September 2004 sampling uncertainties in the data and applies appropriate qualifiers to the data. The 
(Section 85.1.2.3, page B-36). Field collection notes should be uncertainty evaluation in Section 85.2 addresses these uncertainties. Field notes 
reviewed to determine whether there is further information to add to supplement the assessment but do not directly affect the process for selection of 
the COPEC refinement process and possibly include these COPECs COPECs. Furthermore, the data set for groundwater includes the 12 most recent 
with the list of refined COPECs. sampling events; consequently, data from samples collected during one event are 

not likely to have a great effect on the overall results. 

21. B-36 HERD considers the field collected tissue, while representing a • The Parcel F validation study suggested that body burdens measured in the field-
single collection effort, a valid representation of the Subarea-wide collected polychaetes were greater than body burdens measured in laboratory 
polychaete tissue concentration and potential exposure exposed Macoma nasuta. The validation study stated that field-collected bivalves 
concentration. Please summarize in this section of the Parcel B were likely the result ofCOPECs sorbed to sediment in the guts and not a higher 
document the results of the preliminary study which indicate that uptake rate into tissue. To suppo11 this hypothesis, the Parcel F validation study 
field-collected samples may "overestimate concentrations in cited a study conducted in South Basin in 200 I and 2002 (USACE 2002). This 
polychaete tissue" (Section 85.2.4.1, page B-36). study developed biota-sediment accumulation factors (BSAFs) for polychaetes 

and amphipods based on laboratory-controlled studies using South Basin 
sediments and depurated test organisms. BSAFs for PCBs based on depurated 
Neanthes ranged from 0.155 to 0.181, which were lower than BSAFs developed 
using Leptocheirus (an amphipod) (BSAFs ranging from 0.386 to 1.334). The 
BSAFs for Neanthes were also lower than BSAFs developed using the depurated 
M. nasuta data collected in South Basin for the validation study (0.418 for 
stations with sedin1ent concentrations less than 2,000 parts per billion PCBs). 
Therefore, in South Basin sediments, depurated polychaete tissue reflected lower 
uptake on a normalized lipid basis than either amphipods or bivalve. This 
information will be incorporated into the discussion in Section 85.2.4.1. 
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22. 8-54 HERD agrees with the conclusion that ecological hazard from • Comment acknowledged; no response necessary . 
several contaminants in Parcel B sediments and groundwater cannot 
be ruled out (Section 85.3. page 8-54). 

Conclusions 

I. --- Several HHRA methodological issues require resolution: • (a) Please refer to the response to DTSC (Polisini) specific comment I . 

a. Parcel Brisk estimates should include risk from both chemical 
(b) Because of the large number of exposure areas (grids) and scenarios 

exposure and exposure to radioisotopes as the basis for risk • 
management decisions; 

evaluated in the HHRA for soil, use ofEPA's ProUCL software for developing 
EPCs is impractical for the evaluation of soil risks. The methodology used in the 

b. U.S. EPA ProUCL or some statistical methodologies associated HHRA to calculate EPCs for soil is consistent with the methods provided in the 
with ProUCL should be considered for developing the Exposure previous HHRA for Parcel B (Parcel B H111J1an Health Risk Assess1J1ent 
Point Concentration; Methodology Technical Memorandum. Tetra Tech 2003a). ProUCL was used to 

C. Use of the Virginia Department of Environmental Quality 
calculate EPCs in the HHRA for groundwater (see Section A5. I .2 of Appendix A 
of the TMSRA); also, please refer to the response to EPA specific comment 2 on 

(VDEQ) trench inhalation model should follow VDEQ guidance Appendix A. 
on the Air Change per Hour (ACH) rate; 

d. Recreational user inhalation rates should be adjusted to a higher • (c) Please refer to the response to DTSC (Polisini) specific comment 7. 

value and the construction worker skin Surface Area (SA) should 
be consistent for soil exposure and groundwater exposure; and, • (d) Please refer to the response to DTSC (Polisini) specific comment 8 . 

e. A summed risk and/or hazard estimate must be presented for • (e) Please refer to the response to DTSC (Polisini) specific comment 11. 

exposure to both soil and water. • Mechanisms for future institutional controls are being prepared collaboratively 
HERD recommends some mechanism be put in place, for Parcel B among the Navy and the regulatory agencies. 
Redevelopment Blocks determined to be suitable only for 

Please refer to the response to DTSC (Polisini) specific comment 14 concerning commercial/industrial uses, to limit future use to • 
commercial/industrial use. Some type of buffer zone (i.e., offset) ER-M and ER-L values. 

might be necessary between commercial/industrial use • Please refer to the response to DTSC (Polisini) specific comment 21 on field-Redevelopment Blocks and mixed use Redevelopment Blocks. 
collected invertebrate tissue. 

Evaluation of sediment Contaminants of Potential Ecological 
Concern (COPECs) for benthic invertebrate should not be based 
solely on the Effects Range-Median (ER-M), but should also 
consider the Effects Range-Low (ER-L) when refining the list of 
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ecological risk drivers. 

HERD considers the field collected invertebrate tissue previously 
collected at Hunters Point Shipyard a valid single-sampling event 
detennination of the Parcel F Subarea-wide invertebrate tissue 
concentrations. The potential ecological hazard associated with 
these field-collected tissue concentrations should be presented in 
addition to those developed from the laboratory-exposed Macoma 
nasuta tissues. 

Once these Specific Comments are addressed this Technical 
Memorandum will furnish appropriate revisions of the HHRA and a 
shoreline ERA sufficient to allow evaluation of a revision to the 
Remedial Action Plan/Record of Decision (RAP/ROD). 
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General Comments 

I. --- No. I, Installation Restoration (IR} Site 26: The continued monitoring of the IR- • (a) No response necessary . 
26 mercury plume, without source control/removal is unacceptable. Our reasons 
include: • (b) Consistent detections of mercury have been observed in samples 

(a) High levels of mercury in the San Francisco Bay (the Bay) are impairing its 
collected from well 1R26MW47A. Bottom composite confim1ation 

beneficial uses, which include sport fishing, wildlife habitat, and 
soil samples collected at Excavation EE-05 indicate concentrations 

preservation of rare and endangered species; 
as high as 90 mg/kg remain in place. The Navy agrees that 
remaining mercury in soil beneath Excavation EE-05 is a probable 

(b) Groundwater data collected from well 1R26MW47A demonstrates a source of mercury in groundwater in this area. 
consistent and ongoing source ofmercu1y to groundwater from excavation 

(c) The Navy agrees that it is likely that well 1R26MW47A area EE-05. Confimiation samples taken at EE-05 document that up to 90 • 
milligrams per kilogram (mg/kg) mercury in soil remains. These high experiences tidal influence. 

mercury soil concentrations have impacted groundwater; • (d) No response necessary . 
(c) Well 1R26MW47A which monitors the mercury plume sits within 50 feet of 

the shore, experiences tidal influence and is in communication with the Bay; • (e) The Navy agrees that monitoring alone does not satisfy the 

(d) The TMSRA concludes that mercury in groundwater poses an ongoing risk 
remediation goal for protection of the bay. 

to ecological receptors; • (t) The Navy proposes to modify Alternatives S-3, S-4, and S-5 to 

(e) Continued monitoring does not satisfy the groundwater remediation goal 
include a component for the excavation and removal of additional 

presented in the TMSRA that includes "preventing and minimizing 
soil beneath Excavation EE-05 to remove potentially remaining 

migration of contaminated A-aquifer groundwater above remediation goals mercury source material. In addition, the Navy has installed two 

to the surface water of San Francisco Bay;" new groundwater monitoring wells in the vicinity of well 
IR26MW47A and will install a third well within the area of 
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(f) Monitored natural recovery for an aquifer in light of an ongoing source area Excavation EE-05 after the final remedy has been selected and the 

is not a reasonable nor acceptable remediation strategy for groundwater mercury source removal completed. 
remediation; and, 

(g) Changes in pH and oxidation-reduction potential in natural • (g) We are unaware of any natural processes that wi II convert mercury to a less waters can favor the precipitation of dissolved mercury; however, 
toxic and less mobile form so as to prevent continued discharge/impact to such changes have not been observed in groundwater at well 
the Bay and natural recovery of the A-zone aquifer. IR26MW47A. However, natural sorptive processes are effective in 

removing mercury from groundwater. Please also refer to the 
responses to EPA specific comment 61 and DTSC (Lanphar) 
specific comment 58. 

2. --- No. 2. Groundwater Evaluation Criteria: The TMSRA does not include a • Potential human health risks from shellfish consumption were 
screening of near-shore groundwater data against applicable water quality criteria evaluated in the Parcel F validation study (Battelle and others 
for human consumption of aquatic organisms, an approach that we have strongly 2005). For the purpose of the assessment, future residents were 
advocated in past correspondence, meetings, etc. assumed to harvest and consume shellfish from the intertidal areas 

Although we are pleased that Table B-5 (Appendix B, Groundwater Screening of HPS. The evaluation determined that cumulative health risks to 

Criteria) includes Basin Plan, CTR and National Recommended Water Quality, future residents are consistent with or below reference levels at Area 

and National Ambient Water Quality Criteria) includes an evaluation of surface I (India Basin) and Area Ill (Pt. Avisadero). 

water criteria, the TMSRA is silent with respect to the risks posed to humans who • A discussion of trigger levels and comparison of groundwater to 
consume aquatic organisms that grow and may be harvested from the Parcel B 

surface water quality criteria, similar to that prepared for the Parcel inter-tidal area. 
D FS, will be added as Appendix I to the TMSRA. 

Over the past several years, we have requested that the Navy screen their tidally-
Issues related to the response to the Water Board's letter of March influenced groundwater monitoring results against applicable aquatic toxicity • 

criteria for the protection of ( 1) aquatic saltwater life, or (2) human receptors who 2006 have been discussed with the BCT (related to the trigger levels 
consume fish and shellfish. Recommended toxicity criteria included the developed for the Parcel D FS) and will be addressed by the new 

published regulatory standards, goals an guidance established by the Water Board Appendix I in the TMSRA. 
in the "Water Quality Control Plan, San Francisco Bay Region (Water Board 
2005), and a Compilation of Water Quality Goals" (Water Board 2000), the U.S. 
Environmental Protection Agency (EPA) California Toxics Rule (EPA 2000) and 
National Recommended Water Quality Criteria (EPA 2002). After the initial 
screen, we have advocated that any final assessment of remedial 
alternatives/activities would be evaluated using groundwater fate and transport 
factors. 

Our recommended aooroach is consistent with the approach applied at Treasure 
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Island Shipyard, San Francisco. We have had much discussion on this strategy 
and have summarized our discussions in a March 2006 letter written by the Water 
Board staff(i.e., Groundwater Evaluation Criteria, Points of Compliance, and 
Next Steps, Hunters Point Shipyard, San Francisco, dated March 16, 2006). For 
the record, a copy of our March 26 position letter (Attachment I) is incorporated 
into this comment letter. 

Lastly, to date we have not received a fom1al Navy response to our March 2006 
letter although the Navy has indicated that their response will be fotihcoming (by 
June 2006 BCT meeting). 

3. --- No.3, Surface Water and Parcel B Bounda1:y: The TMSRA's statement that • The Navy continues to work with the regulatory agencies to define 
"there is no surface water on HPS Parcel B" seems contradicted by the scoping areas that are appropriately placed in onshore parcels (such as Parcel 
level ecological risk assessment (SLERA) provided as Appendix B. The B) or in offshore Parcel F. The statement that "there is no surface 
SLERA's focus is on the inter-tidal zone of the Parcel B shoreline, benthic water on HPS Parcel B" should be qualified to indicate there no 
invertebrates that inhabit this range, and the adjacent offshore area associated surface water in upland areas at Parcel B or that surface water is a 
with groundwater-surface water interaction. In addition, the claim that concern for Parcel B nnly in the shoreline areas. Text in the 
"groundwater may discharge to the bay, however any groundwater discharge TMSRA will be modified accordingly. 
occurs offsite" is unsupported by site specific data/facts. 

We believe that near-shore groundwater, particularly in the areas of IR-07 and 
I R-26 (i.e., open shoreline areas that are not defined by engineered concrete sea 
walls) clearly communicates and exchanges with/into Parcel B sediments and 
adjacent surface water. 

4. --- No. 4, Surface Water ARARs: As noted in Comment No. 3, above, surface water • Requirements of the California Toxics Rule (CTR) will be identified 
is not being evaluated as part of the TMSRA. Given that Parcel Bis located as potential federal chemical-specific ARARs and Table 3-3 of the 
along the edge of San Francisco Bay, we believe that the discharge of Basin Plan as potential state chemical-specific ARA Rs for the 
contaminants from the flow of groundwater (traveling directly to the Bay and/or surface water beyond the interface of the A-aquifer groundwater and 
through the existing or future storm drain/utility network) is a concern at Parcel the bay. Appropriate changes will be made to Section 4.2 and 
B. Appendix C. 

The Final Feasibility Study for IR Site 28, Todd Shipyards, Alameda, is located • The following text will be added as Section 4.2.1.3, titled "Surface 
in a similar setting (i.e., adjacent to the Oakland inner harbor), includes/evaluates 

Water." "There is nn surface waler hnl(V on Parcel B. 
federal and state ARARs for surface water and proposes a remedial action 

Groundwater at Parcel B has the pntential to discharge to the hay. 
objective for arsenic in groundwater on numerical water quality criteria 

The Navy has identified the substantive pmvisions of the California 
promulgated in the California Toxics Rule (CTR). 

Toxics Rule (CTR) as potentialfederal chemical-.1pecific ARA Rs and 
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Another example where the human consumption of organisms pathway was Table 3-3 as potential state chemical-specific A RA Rs.for surface 
evaluated is found at Alameda Point, IR Site I (Draft Proposed Plan for IR Site I water beyond the interfc,ce of the A-aq111fer groundwater and the 
1943-1956 Disposal Area, Fornier NAS Alameda, dated May 16, 2006). The bav. In this TMSRA. the Naiy is evaluating groundwater 
RAOs for groundwater proposed at Site 1 are based on human health criteria (for m~nitoring as a component of Alternatives GW-2. GW-3A. and CW-
consumption of organisms only) contained in the CTR. 38. This will allow the Navy to monitor any direct release of 

contamination to the bay." 

5. --- No. 5, Groundwater Chemicals of Potential Environmental Concern (COPECs}: • Please refer to the response to DTSC (Lanphar) specific comment 
The TMSRA/SLERA does not provide sufficient supporting data to eliminate 40. 
from further consideration the reported detections of copper, lead, mercury, 
selenium, zinc, alpha-chlordane, endrin aldehyde, gamma-chlordane, and 
heptachlor as COPECs for groundwater. 

As compared to the Parcel B hexavalent chromium (chromium IV) study 
(documented in Appendix H ofTMSRA) which was aimed at identifying the 
nature and extent of chromium IV in the vicinity of IR 1 0MW 12A, the COPEC 
discussion for groundwater falls short, providing no context (i.e., analytic data 
tables including applicable screening criteria, trend curves, well completion 
specifications, etc.) for not retaining all but one (mercury) COPEC. 

Without a more rigorous evaluation and presentation of data, we do not support 
dismissing from further consideration the COPECs identified in the 
TMSRA/SLERA. 

6. --- No. 6, Remedial Alternatives evaluated for Groundwater: The Navy's strategy • Please refer to the responses to Water Board general comments I 
for groundwater remedial alternatives is to "eliminate complete exposure and 5 and DTSC (Lanphar) specific comment 40. 
pathways to the potential receptors and to monitor the known affected areas while 
the aquifer recovers" does very little to control non-VOC source areas and 
minimize chemical (i.e., arsenic, copper, lead, mercury, selenium, zinc, alpha-
chlordane, endrin aldehyde, gamma-chlordane and heptachlor) loading to the 
Bay. 

While eliminating/minimizing human exposure to groundwater on the landward 
portion of Parcel B can be achieved through adopting, implementing and 
enforcing institutional controls preventing groundwater use and exposure, we 
believe that the retained remedial alternative(s) for groundwater (i.e., in-situ 
treatment, coupled with reduced groundwater monitoring and institutional 
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controls) do little to remediate and control, for example, the mercury plume 
reported in IR-26. 

S1>ecific Comments 

I. --- No. I, Parcel B Boundary: Please provide a clear description of what portions of • The SLERA is based on sediment samples collected from the 
land and shoreline constitute Parcel Band that are included in the TMSRA. We shoreline at Parcel Band does not consider any offshore areas in its 
note that the SLERA and its accompanying figures include the offshore portions evaluation. Please also refer to the response to Water Board general 
of Parcel 8/F in its ecological evaluation. comment 3. 

2. --- No. 2, A22endix B (SLERA), TMSRA for Parcel B, Section 82.1.2: We do not • Mixing of groundwater and surface water is a complex topic that is 
agree with the statement that the ecological point of exposure for groundwater at subject to many variables. However, the SLERA focuses on the 
Parcel B is the point where groundwater surfaces and mixes with surface water of shoreline receptors, and therefore, is concerned only with the areas 
the Bay. We believe that fate and transport processes of contaminated that receptors inhabit where groundwater can directly interact with 
groundwater at the Parcel B shoreline include the migration and discharge of surface water. This area would include the pore space within the 
contaminated groundwater through sediment resulting in potential exposure to shoreline sediment (habitat of the benthic inve11ebrate receptors) and 
benthic invertebrates to contaminated groundwater and sediment. the area above the sediment where groundwater mixes with the 

surface water of the bay (where diving birds, for example, could be 
exposed). 

• The text of Section 82.1.2 will be revised as follows. "The 
ecological point of exposure for groundwater at Parcel B is the point 
includes the areas within the shoreline sediment pore space and the 
areas where groundwater surfaces and-mixes with surface water of 
the bay." 

3. --- No. 3, A22endix B (SLERA), TMSRA for Parcel B, Section 85.1.2.3: The • Please refer to the response to DTSC (Lanphar) specific comment 
SLERA calculated hazard quotients (HQs) of greater than 1.0 for chemicals in 40. 
groundwater that included arsenic, copper, lead, mercury, selenium, zinc, alpha-
chlordane, endrin aldehyde, gamma-chlordane, and heptachlor. With the 
exception of mercury, none of these chemicals/metals were retained as COPECs 
for the protection of aquatic life. The reason for dropping these COPECs is 
rooted, in many instances, in "low or sporadic frequency of detection". As noted 
in General Comment Nos. 2 and 5, Section 85.1.2.3 is not sufficiently detailed to 
dismiss from further consideration the COPECs with HQs > 1.0 nor has the Water 

1 Board and Navy reached consensus on what constitutes applicable screening 
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limits/concentrations for groundwater that communicates with the Bay. 

Revise the TMSRA to include sufficient detail (i.e., trend curves, analytic tables, 
screening levels, detection limits as compared to screening levels, etc.) to better 
justify the list of COPECs that will be carried forward. 

4. ES-7 No. 4, Remedial Action Objectives (RA Os} for Contaminated Groundwater, ES-7 • This bullet will be revised as follows. "Prevent or minimize 
and Section 4.1.2: The RAOs for contaminated groundwater in part include migration of contaminated A-aquifer groundwater above 
preventing and minimizing migration of contaminated A-aquifer groundwater remediation goals to the surface water of San Francisco Bay. This 
above remediation goals to the surface water of San Francisco Bay. RAO is intended to provide protection of the beneficial uses of the 

Expand the RA Os to include the protection of existing beneficial uses of surface bay, including protection of ecological receptors." 

water adjacent to Parcel B, including the protection of ecological receptors. 

5. --- No.5, Institutional Controls: Several of the soil, sediment, and groundwater • The Navy has addressed this concern by adding additional language 
remedial alternatives described in the TMSRA rely in pa11, on institutional to the draft TMSRA institutional control process option provisions 
controls to eliminate human exposure to contaminated soil, shoreline sediment, in Section 4.3.2.1 of the TMSRA to address the Water Board's 
and groundwater. We believe that institutional controls are effective in preferential pathway concerns. That language has been shared with 
minimizing exposure only if the controls are implemented, maintained, routinely the Water Board for further refinement, review, and comment. 
evaluated and corrected/enforced upon in the event they are breached. Specific details regarding roles and responsibilities for monitoring, 

Elaborate and specify on who will maintain, evaluate, inspect and correct any inspection, and enforcement of institutional controls will be 

identified deficiencies in any !Cs adopted for Parcel B once the property is established in the land use control (LUC) remedial design/remedial 

transferred from the Navy to the San Francisco Redevelopment Agency, etc. action repo11 as specified in the TMSRA. Please refer to 

Fu11her expand on what restrictions will be placed on site dewatering, utility (i.e., Attachment 2 for more revisions to Section 4.3.2. I. 

stonn/sanitary lines, electric, etc.) corridors, structural pilings, etc. that may 
potentially transverse groundwater plumes, sh011-circuit the connection of those 
po11ions of the contaminated A-zone aquifer with the Bay, cross connect the A-
zone with deeper drinking water aquifers bearing zones (B-aquifer and bedrock 
aquifers), and/or draw contaminated groundwater across the site and onto more 
relatively clean parcels. 

6. --- No. 6, Building 142: Building 142 appears on Figure 2-1 but appears to be • Building 142 was demolished; demolished buildings are not shown 
missing from subsequent figures. Correct the TMSRA figures as appropriate. on other figures in the TM SRA. No other corrections to figures are 

necessary. 
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7. --- No. 7, Figure 2-4, Site Concegtual Model: Amend Figure 2-4 to: • Cross section C-C' will be modified to include well 1R26MW48A . 

Show (slightly project as needed) monitoring wells 1R26MW48 A and - 47 A 
Well 1R26MW47A will not be added to the cross section because • very little material was recovered from the boring during well 

onto Figure 2-4 (Hydro-geological conceptual model); 
installation and the interpretation of the subsurface units is 

• Depict the tidally influenced zone shown on Figure 2-3 onto the cross uncertain. 

sections; and, • The tidally influenced zone shown on Figure 2-3 will be projected 

• Show the A/B aquifers to lend support of the distribution of Bay Mud onto the cross sections of Figure 2-4. 

aquitard and B-aquifer characterization write-up presented on page 2-2. • The units corresponding to the A- and B-aquifers will be identified 
in the legend of Figure 2-4. 

8. --- No. 8, Section 2.2.4.3, Beneficial Use of Groundwater: Please correct Section • The text of Section 2.2.4.3 will be modified as follows. "Appendix 
2.2.4.3 to: E contains the complete beneficial use evaluation. The evaluation 

• Reference the most current Region 2 Water Board Basin Plan; and, 
considers the current Water Quality Control Plan (Basin Plan)_for 
the San Francisco Bay Basin (Water Board 2004) which identifies 

• Include a description of all existing and potential beneficial uses for the following existing and potential beneficial uses.for groundwater: 

groundwater (i.e., surface water replenishment, etc). municipal and domestic water supply. industrial water supply. 
industrial process water supply. and agricultural water supply." 

• Follow-up: The Navy does not consider surface water 
replenishment to be one of the beneficial uses of groundwater and 
text describing this beneficial use has not been added to Section 
2.2.4.3 and has been deleted from the executive summary and 
Appendix E. 
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The table below contains the responses to comments received from the City and County of San Francisco (the City) on the "Draft Parcel B 
Technical Memorandum in Support of a Record of Decision Amendment [TMSRA], Hunters Point Shipyard, San Francisco, California," dated 
March 28, 2006. Comments were submitted by Amy Brownell (City) on June 20, 2006. Throughout this table, italicized text represents 
proposed additions to the TM SRA and strikeout text indicates locations of proposed deletions. These responses were submitted on December 8, 
2006 and discussed with the City during meetings on January 9 and 23, 2007. Additional information related to a response as a result of further 
discussions is identified in this table as "Follow-up" at the end of a response. Throughout this table, references to page, section, table, and 
figure numbers pertain to the draft TMSRA, even though some of these numbers have changed in the draft final TM SRA. 

No. Page Comment Response 

I. --- Section 1.2, Future Land Use. In describing land uses potentially associated • Based on discussions among legal staff from the Navy and the regulatory 
with mixed-use and research and development areas on Parcel B, the draft agencies, the description of future land use restrictions ( described in 
TM SRA states that, among other things, such areas "could include upper- Section 4.3 .2.1) will continue to include language focused upon restricted 
story housing .... " Provided the soil cover is in place and intact, as uses subject to FF A Signatory review and approval, rather than allowable 
described elsewhere in these comments, the property should be suitable for uses subject to FF A Signatory review and approval. Use of property for 
any uses that are not expressly prohibited, subject to certain restrictions. any form of residence for human habitation would require review and 
Among these allowable uses should be any residential use that does not approval by the FFA Signatories in accordance with the "Covenant(s) to 
undermine the integrity of the soil cover, which may include upper-story Restrict Use of Property", Quitclaim Deed(s), and the Parcel B RMP. 
housing, but may also include residential dwellings at ground level. 

• Proposed revised text for Section 4.3.2.1 discussing institutional controls 
is included as Attachment 2 to these responses. 

• Follow-up: Section 1.3 on future land use was revised to include single-
family homes as a potential residential land use. 

2. --- Section 2.3.2 Overview of Groundwater. The lR-1 OB chromium VI plume • Please refer to the response to EPA specific comment 13 concerning 
is identified by detectable concentrations in one well only. Mercury is also plume descriptions. 
detected in one well only (IR26MW47A), but this detection is not 
considered as a plume in the TMSRA, and is not included in the • Please refer to the response to Water Board general comment I about 
development of remedial alternatives. Even if"monitoring only" is selected additional remedial alternatives for mercury at IR-26. 
as the remedial alternative for the mercury, it should be identified as a 
plume and addressed in Section 5.0: Development and Description of 
Remedial Alternatives. However, applying a monitoring only alternative to 
this non-naturally occurring plume may cause it to fail both the regulatory 
and community acceptance criteria. Consider performing some type of in-
situ treatment or periodic removal to reduce the residual concentrations. 
The extent of in1pacts to groundwater is relatively limited; therefore only 
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nominal effort and resources would be required for a remediation effort. 

3. --- General Comment on Section 3.0. This section describes many areas of • Please refer to the response to City comment 30 on Section 5.2.3 below. 
Parcel B with excess cancer risk, noncancer hazards and contaminants above 
the remediation goals. In Section 5.0, only four areas of Parcel B are 
recommended for excavation due to exceedance of these criteria. Soil 
covers are proposed for mitigating exposure to metals in soil that exceed 
remediation goals, with the exception of lead at two locations. Only two 
locations with organics are proposed for excavation. See comment to 
Section 5.2.3 (below), which details the areas where organics and/or lead 
exceed remediation goals but are not proposed for excavation. 

4. --- Section 3. I. I - Exgosure Scenarios and Pathways. The human health risk • The use of the EPA (2002) screening levels for vapor intrusion (modified 
assessment for vapor intrusion from VOCs in groundwater is based on using for consistency with the toxicity criteria used elsewhere in the HHRA) to 
a ratio of site concentrations to screening levels. The screening levels used estimate risks from vapor intrusion of groundwater was based on the 
were the U.S. EPA Vapor Intrusion Guidance (2002) groundwater screening methodology agreed to between the Navy and BCT (October 2004) for 
values, which were apparently modified according to the California toxicity the groundwater HHRA. Section A9.5 of the HHRA provides an 
values used elsewhere in the Human Health Risk Assessment (HHRA). The evaluation of the differences associated with use of a generic, rather than 
use of screening values to estimate indoor air inhalation risks is an site-specific, screening level to estimate risks from vapor intrusion. The 
appropriate screening-level method to evaluate potential vapor intrusion, but evaluation showed that use of generic screening levels resulted in an 
the screening values used (Table A-13) are very conservative and appear to overestimate of potential risks from vapor intrusion by no more than a 
be about 2 orders of magnitude less than corresponding Environmental factor of two, accounting for the site-specific conditions at HPS. 
Screening Levels San Francisco Bay Regional Water Quality Control Board Accordingly, the generic groundwater remediation goals developed for 
(SF-RWQCB ESLs) for protection of indoor air (SF-RWQCB, 2005-Table Parcel B to address the vapor intrusion pathway are not expected to be 
E-1 a). Therefore, groundwater vapor intrusion risks in the HHRA are more overly conservative by more than a factor of two. 
conservative than those that would be calculated using the ESLs, which is 
the most common approach, used in other screening-level risk evaluations in 
the San Francisco Bay Area. The risk evaluation includes the identification 
of remediation goals for volatile organic compounds (VOCs) (Table 3-18), 
which are based on a combination of risk-based concentrations (RBCs) and 
laboratory practical quantitation limits (PQLs). For VOCs, the groundwater 
risk-based concentrations developed for Parcel B were based on the 
conservative HHRA vapor intrusion calculations. In many cases. the RBC 
was lower than the PQL, which resulted in the remediation goal being set to 
the PQL. More site-specific RBCs or RBCs based on a site-specific 
attenuation of groundwater to indoor air concentrations would result in 
significantly different RBCs and remediation goals. 

RTC for draft TM SRA 128 

• • • 



• • • 
TABLE 5: DRAFT RESPONSES TO COMMENTS FROM THE CITY AND COUNTY OF SAN FRANCISCO ON THE DRAFT PARCEL 8 TECHNICAL 
MEMORANDUM IN SUPPORT OF A RECORD OF DECISION AMENDMENT, HUNTERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA 
(CONTINUED) 

No. Page Comment Response 

5. --- Section 3.1.3.1 Total Risk Evaluation. Tetrachloroethene and Please refer to the third bullet in the response to DTSC (Lanphar) specific 
trichloroethene are included as chemicals of concern in soil based on 

• 
inhalation of volatile organic compounds to outdoor air. Why wasn't risk 

comment 26 regarding evaluation of vapor intrusion for the unsaturated 
zone. 

from VOCs in soil to indoor air included in the risk estimates for the 
residential and industrial exposure scenarios? Appendix A, Section 5.1.3 
does not include a discussion of this pathwav. 

6. --- Section 3.0 Tables and Figures. • Table 3-11 will be revised to con-ect the percent contribution en-ors . 

• Table 3-1 I, page I of 2 - There is an error in the percent contribution 
by exposure pathway that starts in the lines of Redevelopment Block 7 

• The discrepancy between the result shown for lead in grid B 1230 Table 3-
22 and the result shown in Attachment A8 resulted from the methodology 

and continues for several lines. The percentages add up to more than used for duplicate samples in the HHRA. As discussed in Section A4.2. l 
I 00% and that is not possible. of the HHRJ\, duplicate samples are averaged in the HHRA for purposes 

• Table 3-22, page 3 of 9, Redevelopment Block 3 - In grid number 
of calculating exposure point concentrations (EPC). The concentration of 

B 1230, sample number 0704BC89, the concentration is listed as 174 
174 mg/kg shown in Table 3-22 is based on the average of the duplicate 

mg/kg but in Appendix A the concentration is listed as 211 mg/kg. 
results for sample location 0704BC89: 211 mg/kg and 137 mg/kg. 

Please correct this discrepancy. 
Attachment A8 provides both of these results. Follow-up: Tables 3-21 
and 3-22 were revised to include all discrete sample results that exceed 

• Table 3-22 - Incremental Risk: Risk and Hazards Drivers by Planned remediation goals for lead. For duplicate pair samples, each discrete 

Reuse and Associated Sampling Locations Exceeding Remediation result of the duplicate pair that exceeds the remediation goal for lead was 

Goals, Subsurface Soil (0 to IO feet bgs) - The entry for 83426 (Block included on Tables 3-21 and 3-22. This revision only pertains to lead as a 

8) is missing from the table. This is one of the areas proposed for COC; discrete results that exceed remediation goals for the other COCs 

excavation (Page 5-6). (other than lead) are already listed in Tables 3-21 and 3-22. 

• Figure 2-2: The Excavation Location Map (Figure 2-2) shows several • Tables 3-21 and 3-22 will be revised to list discrete sample results for 

excavation areas which appear to be shown as areas with no data samples with duplicates (that is, both the original result and the duplicate 

(Figures 3-2 through 3-6) for purposes of HHRA calculations, although result will be presented). Footnotes will be added to these tables to 

Appendix A states that data collected from post-excavation identify the duplicate results. Follow-up: Duplicate results, when greater 

confinnation samples were used. Rather than showing backfilled areas than the remediation goal, were added to Tables 3-21 and 3-22. Duplicate 

as having no data, we suggest that data from backfill material as well as samples are readily identified by the repetition of the sampling 

post-excavation confinnation samples be included in risk calculations to information (same sample name and same sample depth) and footnotes 

provide a more realistic risk. are not necessary and were not added. 

• RME - Almost all of the Section 3.0 tables include a reference to the • Table 3-22 will be revised to include the sample result for lead in grid 

Reasonable Maximum Exposure (RME) for the calculation of intake 83426. 

and associated risks and hazards. Although RME is defined in • Figure 2-2 will not be revised. Excavation backfill material is not 
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Appendix A, a definition of RME should be inserted into Section 3.0 to considered in the HHRA. 
explain the tables as well as on the tables themselves. 

The text and tables in Section 3 .0 will be revised to include an • 
• Construction Worker Risks - The assumed exposure duration for the explanation of RME. Follow-up: The explanation in Appendix A is 

construction worker risk calculations is one year (Table A-4, A-5, A-6 sufficient; Section 3.0 was not revised. 
and A-8), which we understand is based on DTSC guidance for 

According to City's transmittal letter for these comments, dated June 20, modeling construction worker risks. Does the one-year exposure • 
duration and the Hunters Point site-specific 150 by 150 grid model 2006, the City considers the assumptions used to evaluate potential risks 

result in a calculated risk that is adequately protective of construction to construction workers to be conservative, and that construction workers 

workers for expected construction scenarios at Hunters Point Shipyard? would not be at risk during normal construction activities. In discussions 

Our understanding is that the build out of Parcel B may continue for I 0 with the BCT concerning this issue, DTSC staff agreed to investigate the 

years, involving construction worker and soil movement throughout the basis for the construction worker exposure parameters to ensure the 

site. parameters would be protective of the planned construction activities at 
Parcel B. Mr. Tom Lanphar, DTSC, consulted DTSC risk assessment 
staff and confirmed in a meeting with the Navy on July 12, 2006, that the 
construction worker exposure assumptions would be adequate to address 
the expected construction scenario at Parcel B. 

7. 4-3 Section 4.1.1.2, Page 4-3, Soil RAO for Inhalation of VOCs._ With the • Alternatives S-2, S-3, and S-4 address the potential risk from inhalation of 
exception of Alternative S-5, it is unclear how each of the alternatives VOCs through institutional controls for existing buildings and through 
presented in Section 5.0 address the inhalation of VOCs. engineering controls for future structures. Residential or industrial 

occupancy of existing buildings will be prohibited where the HHRA 
concludes there is a potential unacceptable risk. Vapor controls will be 
required as part of future structures built in all areas of Parcel B. 
Engineering controls could also be used to retrofit existing buildings so 
that residential or industrial occupancy would be acceptable. Additional 
discussion of institutional and engineering controls related to vapor 
intrusion will be included in Section 4.3. 

8. 4-3 Page 4-3 - Methane at Block 3. States "Prevent presence of methane in soil • Please refer to the response to EPA specific comment 54 . 
gas above ... 5 percent (by volume in air)". Although the removal action 
appears warranted, actual identification of the source material in the field 
may not be achievable. Experience at Mission Bay (San Francisco) 
indicates that methane concentrations may be highly variable in a small area 
(e.g., single commercial building footprint) over time, i.e. it may not be ; 

there when the same location is re-sampled and/or it may recur later, if the 
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true source material is not identified/identifiable and excavated. Therefore, 
it may be necessary to monitor several times post-remediation to verify that 
the source has in fact been removed. If methane recurs, additional 
excavation may be warranted or a vapor mitigation system (VMS) may be 
required for any new structure within I 00 feet in accordance with current 
DTSC guidance. 

9. 4-4 Section 4. I .2.1, Page 4-4, Groundwater Plumes and Chemicals of Concern. • Active remediation is not proposed for the IR- I OB plume. No change to 
Since the HHRA did not find unacceptable risk associated with the IR- I OB the table is proposed from this comment. 
plume, it may not appear to be worth any effort to remediate this plume. 
However, remedial action may be necessary to gain regulatory and/or 
community acceptance. The chromium VI plume appears to be relatively 
confined; therefore, it may be amenable to limited, localized in-situ 
treatment with an agent that induces the chromium VI to convert to 
chromium III. 

10. 4-14 Page 4-14 - Treatment of Soil. Suggest rewording as follows: "Treatment • The text of Section 4.3.1 will be revised as follows. "Treatment-
- Includes in situ and ex situ treatment of soil to reduce the toxicity (via includes ... to reduce the toxicity and volume of the contaminants." 
degradation) and/or volume (via destruction) of the contaminants." It 
should also be noted that the reduction of toxicity may be dependent upon 
driving the chemical reactions to completion, to avoid leaving more-toxic 
daughter products. 

11. 4-14 Section 4.3.1, Page 4-14, Develo12ment of General Res12onse Actions. For • The cost estimates for the alternatives assume that signs would be 
both soil and groundwater, !Cs including land use restrictions and access sufficient to restrict access. The cost estimates include a land use control 
restrictions are listed as a General Response Action (GRA). However, none remedial design. Appropriate institutional and engineering controls will 
of the cost estimates presented in Appendix D include any funds for be evaluated for these alternatives. 
installation or maintenance of the access restrictions which would 
presumably include installation fencing at a minimum, possibly 
supplemented by additional security measures. Installation of signage and 
annual drive-by inspections are inadequate "access restrictions" for this site. 
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12. 4-14 Section 4.3. I, Page 4-14, Develogment of General Resgonse Actions - • Vapor controls create a physical barrier to prevent the migration of 
Groundwater. The last bullet item for groundwater states, "Containment - contaminated vapors to indoor air. Vapor controls can include more than 
Includes installing a slurry wall to control groundwater flow and vapor vapor barriers and are considered part of the containment general 
barriers to prevent vapor intrusion." Although a slurry wall meets the response action. The text will be revised as follows. "Containment -
definition of"containment", vapor barriers do not. It would be more Includes installing a slurry wall to control groundwater flow and vapor 
accurate to instead classify vapor barriers as an "engineering control", since controls barriers to prevent vapor intrusion.'' 
they do not contain the impacted medium, but rather block an exposure 
pathway. 

13. --- Section 4.3 .2.1, Evaluation of Agglicable Soil Process Ogtions and Section • The Navy is continuing to work actively with the BCT and the City to 
4.3 .2.2, Evaluation of Agglicable Groundwater Process Ogtions. resolve issues related to the content, implementation, and enforcement of 

I. Institutional Controls Generally institutional controls. 

We disagree with the statement in the draft TMSRA, as applied to Parcel B, • City subsection 1. Proposed revised text for Section 4.3.2.1 discussing 
that the purpose of institutional controls is to maintain the integrity of a institutional controls is included as Attachment 2 to these responses. This 
remedial action until remediation is complete and remedial goals are revised language addresses the City's concern about limiting exposure to 
achieved. ( 4-15 to 4-16). hazardous substances remaining on the prope11y and clarifies that !Cs 

It is our view that institutional controls are administrative and legal controls 
serve both the purpose of protecting the integrity of remedial action and 

that are put in place as part of a remedy on a site after remediation is 
preventing exposure to contaminants left in place. 

complete to limit the exposure of future users to contaminants where a site • Institutional controls will also prevent exposure where waste has been left 
has not been cleaned to unrestricted use standards. On Parcel B, it is our in place (for example, IR-07 and IR-18). 
understanding that the specific purpose of the institutional controls is to 
assure that the site may be reused in a manner that protects future users, as • Also refer to the response to DTSC (Lanphar) specific comment 53 . 
provided for in the City's 1997 Redevelopment Plan, from exposure to 

City subsection 2. The proposed land use restrictions are consistent with contaminants in excess of remediation goals for the site. Accordingly, the • 
remedy, including the institutional controls, should be considered a and support the land uses set forth in the 1997 Redevelopment Plan. The 

pem1anent remedy; all references to future "cleanup" should be deleted from intended land uses may proceed subject to restrictions approved in 

the TMSRA, and no future environmental characterization of the site should advance by the FFA Signatories. This will ensure that the intended land 

be contemplated. uses will be conducted in a manner that will protect human health and the 
environment. 

2. Soil Cover Generallv 

The fundamental principle of the institutional control for the soil cover • The Navy generally agrees with the statement that proper management of 

requirement must be that, provided the cover prohibiting soil exposure is 
soil and groundwater and the repair or replacement of covers resulting 
from land-disturbing activities is important. Land-disturbing activities 

properly constructed and intact, Parcel B will be suitable for the intended 
such as grading and trenching will require restrictions to assure proper 

land uses. Instead, the institutional control in the draft TMSRA is designed 
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to only allow for "restricted land uses" if Navy and DTSC approval is management of soil and groundwater and replacement or repair of 
obtained prior to construction, and in accordance with a highly problematic disturbed covers. Also refer to the response to DTSC (Lanphar) specific 
process and set of criteria (page 4-17). This structure for the institutional comment 57. 
control does not establish that Parcel B will be suitable for its intended reuse 
following transfer. • City subsection 3. Institutional controls will apply to industrial and open 

At the time of the transfer, the soil cover should be in place and the intended 
space land uses, in addition to residential uses. Please refer to the revised 
discussion of institutional controls presented as Attachment 2. 

land uses should be allowable without any further approvals. At that time, 
the soil cover should meet all of the specification established for use of the • City subsection 4. Soil cover is proposed for open space areas at IR-07 
site subject to ce11ain "activity" restrictions, as further described below in and IR-18 (Redevelopment Block BOS-1 ). A figure will be added to the 
these comments. Provided the soil cover is properly in place and intact, the TM SRA to illustrate the proposed locations of various types of covers. 
institutional controls should not require the transferee to obtain additional Please also refer to the response to EPA specific comment 58. 
approvals or take further actions to allow for any of the intended land uses. 

City subsection 5. Please refer to the response to subsection I above and If redevelopment requires land-disturbing activities, these activities should • 
be identified as subject to separate "activity" restrictions that assure proper Attachment 2 for discussion of restricted land uses. 
management of soil and groundwater and the replacement of cover, pursuant 

• Any use of groundwater will be prohibited, just as it currently is in the to an approved Risk Management Plan, as further discussed in these 
comments. existing ROD. 

3. Sco[!e of Land Uses Subject to Soil Cover Reguirement • Institutional controls will continue to describe restricted uses, not 

The institutional control language in the draft TMSRA does not include 
allowable uses. 

commercial and industrial uses or open space uses among the land uses on • Please refer to Attachment 2. 
Parcel B subject to the soil cover requirement. However, based on our 

City subsection 6. Risk management plan provisions have been included understanding of the draft TMSRA and the accompanying human health risk • 
assessment, commercial and industrial uses and open space uses are among in the revised language in Attachment 2. Please refer to Attachment 2 and 

those land uses that would pose an unacceptable risk to human health to the response to DTSC (Lanphar) specific comment 54. 

without soil cover to eliminate the soil exposure pathway. The draft • City subsection 7. Please refer to Attachment 2 . 
TMSRA should be clear about what land uses are included among the land 
uses subject to the soil cover requirement on Parcel Band why. For the • City subsection 8. Operation and maintenance requirements will be 
reasons described in this comment, we have included commercial and contained in the LUC RD. Activities conducted to address O&M 
industrial and open space uses, as well as all other uses that aren't expressly requirements (for example. repairing damage from erosion) that are 
prohibited, as uses subject to the cover requirement in the proposed unrelated to institutional controls (such as, RCRA ARARs or engineering 
approach to the institutional control set forth below in comment 5 of this control requirements) will not be addressed in the LUC RD. The Navy 
section. considers O&M only of the original covers. Oversight of institutional 

4. Areal Extent of Soil Cover Reguirement controls to ensure covers are effective is a separate item. The costs of 
complying with institutional controls that are not directly related to the 
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According to Table 5-1, Major Components of Soil Alternatives by original covers would not be borne by the Navy. For example, the cost of 
Redevelopment Block, the draft TMSRA does not propose soil cover for a replacement cover to comply with institutional controls would be a local 
portions of Parcel B. While the text does not discuss the rationale for only cost incurred, not a cost borne by the Navy. 
proposing soil cover in ceiiain areas, it appears that soil cover is only being 
proposed as the remedy in areas where sufficient sampling was conducted to 
determine that soils pose an unacceptable risk to human health. Where no 
soil sampling was conducted or minimal soil sampling was conducted that 
did not identify human health risks, no risk is assumed and no soil cover is 
proposed. Instead, soil cover should be proposed for the entirety of Parcel B 
due to the anticipated risk associated with ambient metals and some organic 
contaminants in soil, based upon soil sampling that was conducted at the 
site. The text of the TMSRA should be clear about the areal extent of the 
soil cover requirement on Parcel B, rather than only having this infonnation 
summarized in Table 5-1. 

5. Distinguishing Prohibited Land Uses From Land Uses and 
Activities Subject to Conditions 

The Institutional Controls section should more clearly identify the purpose 
of the institutional controls on Parcel Band why these particular controls are 
necessary ( e.g., specify the risk and how it is addressed by the control). As 
we understand the situation on Parcel B, some uses will need to be 
prohibited, all uses not expressly prohibited will be allowed provided the 
soil cover is in place and intact, and some activities will be subject to certain 
site management requirements. 

We propose the following general approach to the Parcel B institutional 
controls in lieu of the approach taken in the draft TMSRA. 

Prohibited Uses 

The following uses shall be prohibited at HPS Parcel B: 

a. Growing of vegetables in native soils for human consumption. 

b. Use of groundwater as a source of drinking water. 

C. Indoor occupancy of structures in areas where groundwater 
contamination has been identified as posing a risk to human health due 
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to volatilization of contaminants, unless the vapor pathway is reduced 
to an acceptable level through engineering controls or other design 
alternatives which meet the specifications preliminarily set out in the 
Containment section of the TMSRA, detailed in the Proposed Plan, 
ROD Amendment, and Land Use Covenant Remedial Design (LUC 
RD), as appropriate, and incorporated into the Risk Management Plan 
described in these comments. As discussed elsewhere in our 
Comments, it is our understanding that the areas subject to unacceptable 
vapor risks from groundwater plumes will be adjusted as data 
demonstrates a change in the area of risk. The Risk Management Plan 
should reflect that the area subject to special controls as a result of 
vapor risks is expected to be adjusted over time and provide guidance 
on how to determine the applicable area subject to such controls at the 
time of any land disturbing activity. 

Soil Cover Requirement 

The following uses are allowed in all areas as long as the soil is covered to 
prevent soil exposure in accordance with soil cover specifications (these 
specifications should be preliminarily set out in the Containment section of 
the TMSRA. detailed in the Proposed Plan, ROD Amendment, and LUC 
RD, as appropriate, and incorporated into the Risk Management Plan 
described in these comments). 

a. A residence, including any mobile home or factory built housing, 
constructed or installed for use as residential human habitation, 

b. A hospital for humans, 

C. A school for persons under 21 years of age, 

d. A day care facility for children, 

e. Any permanently occupied human habitation including those used for 
commercial or industrial purposes, 

f. Any other use not specifically prohibited, including but not limited to 
commercial, industrial, open space, civic and educational uses. 
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Activities Subject to Site Management Reguirements 

The following activities at HPS Parcel B are subject to the conditions set 
forth below: 

a. Alteration, disturbance, or removal of any component of a response or 
cleanup action (including but not limited to pump-and-treat facilities, 
revetment walls and shoreline protection); groundwater extraction, 
injection, and monitoring wells and associated piping and equipment; or 
associated utilities is prohibited without the prior review and written 
approval of the Navy and DTSC, except as provided below in Section 
(d). 

b. Land disturbing activities shall only be allowed when conducted 
pursuant to an approved Risk Management Plan containing the 
necessary elements detailed in the Proposed Plan and required pursuant 
to the ROD Amendment and the LUC RD as further explained in these 
comments. Land disturbing activities include but are not limited to: 
(I) excavation of soil, (2) construction of roads, utilities, facilities, 
structures, and appurtenances of any kind, (3) demolition or removal of 
"hardscape" (for example, concrete roadways, parking lots, 
foundations, and sidewalks) existing at the time of the ROD 
Amendment issuance, and ( 4) any other activity that involves 
movement of soil to the surface from below the surface of the land or 
causes the preferential movement of known contaminated groundwater. 

C. Extraction of groundwater and installation of new groundwater wells 
for the purpose of dewatering sites as required for redevelopment 
activities is allowed only when conducted in accordance with an 
approved Risk Management Plan. See Section (b) above regarding land 
disturbing activities. 

d. Removal of or damage to security features (for example, locks on 
monitoring wells, survey monuments, fencing, signs, or monitoring 
equipment and associated pipelines and appurtenances) related to Navy 
activities is prohibited without prior written approval by the Navy. 

6. Risk Management Plan for Land Disturbing Activities 
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We strongly disagree with the approach to a Soil Management Plan taken in 
the draft TMSRA, as further detailed in our comments below (pages 4-17 to 
4-18). A more appropriate approach is to require the preparation of a Risk 
Management Plan as part of the remedy. We envision that the Risk 
Management Plan will set out a process for the proper handling and 
management of soil during land disturbing activities, groundwater 
dewatering, and for controls in areas with groundwater plumes where 
inhalation of VOCs may result in unacceptable exposure risks to 
construction workers during land disturbing activities or preferential 
migration of contaminated groundwater may occur. It should establish 
performance standards and generally applicable specifications; notice 
requirements prior to conducting specified activities; the procedures and 
planning to follow during work; the requirements for assuring that soil cover 
is adequately reestablished; where necessary, vapor barriers are installed, 
prior to allowing uses subject to such a requirement; and notice 
requirements upon completion of work. The Risk Management Plan should 
be based on necessary elements detailed in the Proposed Plan and be 
required pursuant to the ROD amendment and LUC RD as part of the site 
remedy. We expect that it will be enforceable through the Navy/DTSC 
Covenant but we also expect that pursuant to the Navy/DTSC Covenant, a 
process will be established by which the site-by-site implementation of the 
Risk Management Plan may be approved and overseen by the City through 
its adoption of an ordinance. 

As an additional and necessary layer for ensuring the proper maintenance of 
institutional controls, it is expected that the Navy/DTSC Covenant will 
provide for a process in which the City may approve and oversee 
compliance with a Risk Management Plan by adopting an ordinance that 
assures specified activities are carried out in accordance with the Risk 
Management Plan requirements. The City is in a unique position to perform 
this role because it has permit authority over land uses, infrastructure, 
building and occupancy, and expertise in implementing deed restrictions 
within the jurisdiction. 

7. Flaws with the Soil Management Plan as Pro~osed. 

As part of obtaining approval for restricted land uses, the draft TMSRA 
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would require the transferee to prepare and submit a SMP providing for 
cleanup and/or construction to standards protective of human health and the 
environment for residential land use (page 4-17). The draft TMSRA further 
states that the SMP shall include any necessary construction plans and 
schedules, operation and maintenance (O&M) plan requirements, and any 
supplemental land use restrictions required to protect human health and the 
environment. The purpose of these requirements, the risks that may be 
driving them, and need for the inclusion of such requirements in a SMP are 
unclear to us. We believe that the Risk Management Plan approach set forth 
in these comments can adequately address matters for which the draft 
TMSRA calls for a SMP and any reference to the SMP including 
construction documents, cleanup requirements, supplemental land use 
restrictions, or establishing O&M obligations should be eliminated. 

8. 012eration and Maintenance of Institutional Controls 

The institutional control language in the draft TMSRA states that O&M 
requirements are to be addressed in the SMP (page 4-17). As indicated 
above in these comments, however, O&M requirements should be specified 
by the institutional controls and established in the TMSRA, Proposed Plan, 
ROD Amendment, and LUC RD, as appropriate. Discussion of institutional 
controls in the TMSRA should anticipate the need for the institutional 
controls to operate in conjunction :,vith O&M pla1ming requirements (e.g., 
for maintaining soil cover), as well as the need for a land use covenant 
enforcement and implementation plan under California law. 

For example, the section related to soil cover correctly points out that covers 
will need to be maintained (page 4-20). However. the Institutional Controls 
section should go beyond merely noting this and identify the Institutional 
Control mechanism that will be put in place to assure the maintenance is 
carried out. As another example, the groundwater section does not clearly 
discuss the need for vapor barriers or the like or provide any information on 
the perfomrnnce standards for maintaining the integrity of such barriers. ( 4-
21 to 4-22). The TMSRA must address this issue. 
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14. 4-17 Additional Comments on Section 4.3.2.1, Page 4-17 -Analysis of General • At the time of transfer, all up to date infonnation regarding the extent of 
Response Actions. The TMSRA also includes as a restricted activity any groundwater contamination will be provided to the transferee. 
activity that causes the preferential movement of known contaminated Groundwater flow directions are well characterized in Parcel 8 
groundwater. In order to evaluate causation of preferential movement of groundwater monitoring reports. Any new groundwater information 
contaminated groundwater, the transferee will require detailed and timely obtained after transfer will also be provided to the transferee in a timely 
infonnation concerning the extent of contaminated groundwater, existing manner. 
flow paths and range of influence of injection/extraction wells. 

The area of IR-07/18 has unique characteristics including the presence of • The TMSRA states that metals at concentrations above remediation goals 
debris fill and status as a radiologically impacted area. Excavation in the 

are spread throughout Parcel B, and site-wide excavation is not practicable 
area of IR-07/18 was unsuccessfu 1 largely because of the content of the 

for metals other than lead. However, there are numerous areas where PAHs, 
debris fill used to create this area. The location of the area within IR-

pesticides and PCBs have been detected above remedial goals and should be 
07/18 that will be subject to additional institutional controls based on the 

excavated. If the Navy's previously stated goal of removing CERCLA 
debris fill and potential radiological contamination will be addressed in 

contaminants from all of Parcel B has been replaced by use of a soil cover, 
the radiological addendum to the TMSRA and identified in the LUC RD 

this should be clearly stated. In addition, if the area of!R7/18 has unique 
that will be part of the implementation of the institutional controls. 

characteristics that make the excavation of CERCLA contaminants 
infeasible then that area should be specifically identified as an area where • Areas outside of IR-07/ I 8 that contain concentrations of PA Hs, 
contaminants at levels above the remediation goals can remain in place and pesticides, and PCBs above remediation goals are proposed to be 
the reasons for not requiring excavation should be clearly explained. excavated, except those areas where the concentrations exist at IO feet 

bgs, are beneath a building footprint, or will be beneath the shoreline 
revetment. 

15. 4-20 Section 4.3 .2.1, Page 4-20, Containment. Reference is made to using a • The bullet list on page 4-20 under "Containment'' will be expanded to 
cover(s) for containment, and potential for removal and replacement of the include the following bullet. 
cover. As the property is redeveloped, the cover will be removed and 

"Sampling requirements associated with disturbance of covers will be in replaced in different portions of Parcel B over time. The Navy's report states • 
that covers need to be appropriately maintained or replaced, in confonnance accordance with the RMP." 
with the noted minimum cover requirements. There is no mention of 
additional sampling requirements related to replacement of covers. We 
would like to clarify that as long as (I) no obvious environmental conditions 
are encountered (visual or olfactory evidence of contamination) during 
redevelopment, (2) the Navy's minimum cover requirements are met, and 
(3) no soil leaves the site; then no additional sampling requirements will be 
imposed, as the proposed remedy would already have been deemed 
protective by the regulatory agencies that concurred with the Navy's 
remedy. 
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16. 4-19 Page 4-19, Removal (first comQlete QaragraQh). States "Excavation is • The following text will be added to page 4-19: "Excavation is effective 
expected to be effective in remediating whatever materials are present in the and implementable ... Excavation is expected to be effective in removing 
subsurface at Redevelopment Block 3 that are the source of methane whatever materials are present in the subsurface at Redevelopment Block 
observed in soil gas samples." It is understood that the source of the 3 that are the source of the methane observed in soil gas samples. The 
methane has not yet been identified and is therefore open to speculation. source of methane is believed to be.from the disposal of construction 
Nevertheless, it would be beneficial for the purposes of remedial alternative debris, possib(v wood that is in contact with groundwater. Excavation 
evaluation for this document to state what may reasonably be anticipated to depths ... " 
be found in terms of the source of methane. This would assist in the 
evaluation of this component of the proposed remedial action alternatives, 
as well as provide a basis for the portion of the cost estimates related to the 
methane source excavation presented in Appendix D. 

17. 4-19 Page 4-19 - Excavation along shoreline (2nd ParagraQh}. States "These • Please refer to the responses to EPA specific comment 45 and DTSC 
added difficulties make excavation along the shoreline a less attractive specific comment 61. 
option. Therefore, the excavation process option will be retained for only 
the land-based areas ... " The description for Alternative S-3 (p. 5-6, 3rd 

bullet item) states that the cost estimate for the shoreline revetment includes 
disposal of 6,000 cubic yards of contaminated sediment. Please reconcile 
the apparent contradiction. (See also related comment re. Appendix D, p. 
D-12.) 

18. 4-20 Page 4-20, Containment, Fourth bullet item. States "All existing or newly • Please refer to the response to DTSC (Lanphar) specific comment 57. 
installed covers will need to be maintained." The maintenance costs The performance standard proposed is: "Where covers are needed, areas 
associated with existing covers appears to have been omitted from the will be covered with a durable material that will not break, erode, or 
pertinent cost estimates in Appendix D. In addition, the Navy should deteriorate such that the underlying soil becomes exposed." 
develop perfotmance standards for the maintenance of the cap and potential 
subsurface repair activities as part of the TMSRA or Proposed Plan. The • Maintenance costs for repairs of original covers (for example, to repair 
details of how the Navy will comply with the performance standards should erosion damage) are included on Tables 0-48 and 0-58. 
be written into the Remedial Design documents and then compliance 
documented in the Remedial Action Close-Out Report. 
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19. 4-21 

20. 4-21 

Comment Response 

Page 4-21, No Action Alternative. States "Groundwater would be left as-is • The no-action alternative is required by NCP to provide a baseline to 
which other alternatives are compared. The no-action alternative 
evaluates the potential risks if no further action was conducted at the site. 
No change to the report is proposed from this comment. 

without implementation of any institutional controls, containment, removal 
treatment, monitoring, or other mitigating actions." If no monitoring will be 
performed, then the cost estimate (Appendix D) for the "no action" 
alternative should include abandonment of all existing groundwater 
monitoring wells. 

Section 4.3 .2.2, Page 4-21. This section should include a description of • The following text will be added to Section 4.3.2.2 on page 4-22 under 
the heading "Additional Land Use Restrictions Relating to Groundwater 
and Associated VOC Vapors ar Specific Locations within Parcel B." 

vapor mitigation system installation and restrictions on disturbing such a 
system under item "b" on page 4-22. 

• "The restricted land uses set.forth in Section 4.3.2. I must be approved by 
the FFA Signatories in accordance with the 'Covenant to Restrict Use of 
Property," Quitclaim Deed. and Parcel B RMP prior to such use of the 
property within the Area Requiring Institutional Controls (AR/CJ.for 
groundwater and associated VOC vapors in order to ensure that the risks 
o_f potential exposures ro VOC vapors are reduced to acceptable levels 
rhar arc adequately protective of hwnan health. This can be achieved 
through engineering controls or other design alternatives which 111cet the 
specifications set.forth in the ROD amendment. RD reports. LUC RD 
report, and Parcel B RMP. The Parcel B RMP shall provide.for adequate 
soil, vapor, and groundwater sampling and ana~vsis.for VOCs. Initially. 
the ARJC will include all of Parcel B. Institutional controls will be 
required.for an entire redevelopment block if any portion of that hlock is 
affected by the potential lateral extent o(vapor intrusion. The ARJC may 
be modified by the FFA Signatories as the groundwater conraminanf 
plume that is producing unacceptable vapor inhalation risks is reduced 
over rime." 

• Follow-up: The proposed text addition was revised as follows. "The 
land use restrictions. restricted activities. and prohibited activities 
discussed under rhe evaluation of soil process options in Section 4. 3.2. I 
include the groundwater restrictions that will be placed as institutional 
controls under rhe groundwater alrernarives." 
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21. 4-23 Page 4-23, Passive Groundwater Treatment. States "Passive groundwater • Please refer to the response to EPA specific comment 46 on the 
treatment includes the process options of groundwater monitoring and description of natural recovery, MNA, and groundwater monitoring. 
natural recovery." The term "treatment" is typically associated with active 
measures, such as pump-and-treat systems or in-situ or ex-situ treatment • Please refer to the responses to EPA specific comment 61 and DTSC 
using chemical additives. We therefore recommend using the industry specific comment 58 on groundwater monitoring for mercury. 
standard terms of"monitored natural alternation" (MNA) in lieu of"natural 
recovery." It should also be noted that MNA is only appropriate for 
compounds that are known to naturally degrade in the environment (e.g. 
petroleum hydrocarbons, volatile organic compounds) under favorable 
conditions, and that MNA typically involves a greater level of effort and 
cost than typical groundwater monitoring. MNA is not considered 
appropriate for inert compounds such as metals (e.g., mercury, chromium 
VI). 

22. --- Table 4-1. This table states that included in institutional controls shall be • The repair of asphalt surfaces (for example, from erosion or seismic 
"criteria during and after future development to assure that mitigated disturbance),is considered an operation and maintenance (O&M) activity. 
exposure conditions are maintained such as covers, ba1Tiers, or other The cost for.maintaining the asphalt is included in the O&M costs for 
engineering controls." First, this task is long-term O&M associated with the Alternatives S-4 and S-5 (see Tables D-4B and D-5B). Asphalt repair 
remedy and not an institutional control. Second, costs associated with this costs are included for IO years to account for the majority of the 
action do not appear to be included in the cost estimate. redevelopment build out. Requirements in Covenants to Restrict Use of 

Property or Quitclaim Deeds that regulate future breaches of the cover for 
redevelopment purposes are considered institutional controls. O&M costs 
do not include installation or repair of replacement covers placed during 
development. 

')' --- Table 4-2. The description of Institutional Controls as a GRA, remedial • The statement "prohibits certain types of construction and redevelopment _.)_ 

technology type and process option is somewhat confusing. Under Table 4- based on designated land use and must be in accordance with land use 
2, Screening of General Response Actions and Process Options for restrictions" in the description of institutional controls on Table 4-2 is 
Groundwater, the use of vapor barriers for new construction is noted as an intended to refer to the more general case of redevelopment, not specific 
option under the IC description, but the description also suggests prohibiting to vapor controls. For example, residential construction would not be 
certain types of construction and development. The use of vapor barriers as allowed in areas designated for open space land use without review and 
an IC should allow for sensitive land use development because exposures approval by the FF A Signatories. In this sense, land use restrictions take 
would be mitigated. The descriptions in Table 4-2 indicate land use precedence over vapor controls, but types of construction that are 
restrictions prevail over use of a vapor-barrier-based IC. Sources for Table consistent with the planned reuse would not be restricted, so long as the 
4-2 need to be updated to include EPA 2000a, EPA 2004, and IRTC 1999. proposed construction meets the requirements related to mitigating vapor 
(See also related comment recommending referring to vapor barriers as an intrusion. Please refer to the response to City specific comment 20 for 
"engineering control.") 
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more details about vapor controls. 

• References for EPA 2000a, EPA 2004c, and ITRC 1999 are listed in the 
references on Table 4-3 and will be added to Table 4-2. 

• Please refer to the response to City specific comment 12 for discussion of 
vapor controls as engineering controls. 

24. --- General Comment on Section 5.0. It is difficult to reconcile the grids that • Please refer to the response to City specific comment 30 below . 
had sample results that exceeded remedial goals (Table 3-22) with the grids 
that have excavation proposed for remediation (Table 5-1 ). Table 5-1 
should be revised to include information on the chemicals that exceed 
remediation goals, along with the soil alternative information. 

See comment to Section 5.2.3 (below), which indicates that excavation is 
not proposed for multiple grids with lead or organics in soil that exceed 
remediation goals. Table 5-1 does not provide the rationale for why no 
excavation is proposed for these other grids and Section 5.0 does not appear 
to include the rationale for why excavation was not proposed. 

We suggest adding a table listing all grids with elevated lead and organics 
and then identifying which grids will not be excavated and the rationale for 
not requiring excavation. 

25. 5-1 Page 5-1, §5.1 - Develogment of Remedial Alternatives, Second Paragragh. • The list of institutional controls contained in Section 4.3 .2.1 is 
States "Various institutional controls are also integrated with each comprehensive and provides one location within the TMSRA for 
alternative to assure that RAOs and ARARs are satisfied." In subsequent information on institutional controls. Listing of all institutional controls 
sub-sections, the !Cs are not integrated with each alternative; it is left at for each alternative would repeat many institutional controls several times 
least partially to the transferee to develop the specific ICs. Therefore, and may make the TMSRA more confusing. 
without at least a description or listing of the specific [Cs that would be 
required for each alternative, it is impossible to evaluate whether or not a 
particular alternative is protective in the long term or meets ARARs. 

26. --- Section 5.1.2 - Alternatives for Groundwater. This section refers to Section • Please refer to the response to City specific comment 20 for more details 
4.3 for more detail about [Cs, but no discussion of vapor barriers and/or about vapor controls. 
passive ventilation systems is provided in Section 4.3. 
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27. 5-2 Page 5-2, Alternatives Developed for Soil. It is not clear exactly how each • Table 5-1 lists all redevelopment blocks with COCs exceeding 
of the alternatives will address each of the risks identified in the Health Risk remediation goals and describes how each alternative will address those 
Assessment. Therefore, it is difficult to evaluate (Section 6.0) whether a blocks. Please refer to the response to City specific comment 30 for 
particular alternative meets, for example, the protectiveness criterion. We additions to Table 5-1 and Section 5.2.3. 
recommend that the linkage between distinct risks ( or categories of risk) be 
clearly and explicitly carried through the document from Section 3.0 to 
Section 6.0. 

28. 5-2 Page 5-2, Alternative: S-2: Institutional Controls and Shoreline Revetment. • Appendix D will be modified to include estimates for future Navy costs 
States "Alternative S-2 uses institutional controls and constructing a related to implementation of institutional controls. 
shoreline revetment that, together, will meet all ARARs and RAOs." A 
listing of I Cs envisioned for this alternative is needed to fully evaluate this • Please also refer to the response to City specific comment 39, below . 
alternative in Section 6.0. 

The cost estimates presented in Appendix D include extremely minimal 
costs for ICs. The only items included are signage, deed restrictions, 
preparation of the LUC RD, and preparation of the FOST. Additional items 
that should be included (as well as the cost for these items) are: additional 
public protection measures such as fencing and more effective (than exist 
currently) security measures; preparation of the Risk Management Plan the 
costs of implementing the LUCs and enforcing the deed restrictions; 
creation and long-term maintenance of a GIS database containing all of the 
analytical data for the parcel. 

29. 5-2 Page 5-2, Alternative S-3: Excavation, Methane Source Removal, Disposal, • Section 5.1. l will be revised as follows: "Alternative S-3 consists 
Institutional Controls. and Shoreline Revetment. "This alternative will of. .. This alternative will provide a more permanent remedy to re0-t1ee---the 
provide a more pennanent remedy to reduce the volume and toxicity of velum~[ remove contaminants where excavation is 
contaminants where excavation is feasible. The I Cs under this alternative feasible. The institutional controls ... " 
would be used to prevent exposure to potential unacceptable risk posed by 

The rating for "Reduction of Toxicity, Mobility, or Volume through other COCs in soil (that is, the ubiquitous metals at concentrations above • 
remediation goals)." Excavation and disposal will not reduce the volume Treatment" for Alternative S-3 will be changed to "poor" based on EPA 
and toxicity of contaminants; mobility of contaminants may be reduced by specific comment 67. 
disposal at an appropriate facility, as opposed to leaving (uncovered) • The list of institutional controls contained in Section 4.3.2.1 is contaminated soil in an uncontrolled environment and that concept should comprehensive and provides one location within the TMSRA for 
be clearly stated here. infom1ation on institutional controls. Listing of all institutional controls 
ICs could be used to prevent exposure to ubiquitous metals at concentrations for each alternative would repeat many institutional controls several times 
above remediation goals. A listing of !Cs envisioned for this alternative is and may make the TMSRA more confusing. 
needed to fully evaluate this alternative in Section 6.0. 
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30. --- Section 5.2.3 -Alternative S-3: Excavation, Methane Source Removal, • The last bullet in Section 5.2.3 will be expanded as follows. "All other 
Disposal, Institutional Controls and Shoreline Revetment. This section areas that present potential unacceptable incremental risk ... addressed 
includes identification of areas proposed for excavation, which include soil through the use of institutional controls. The.following bullets provide 
excavation for lead at 83415 (Redevelopment Block 8) and at 83426 specific examples." 
(Redevelopment Block 9), as well as excavation for organic compounds at 

Excavation is not proposed.for any areas at Redevelopment Blocks 2. 3, 847 I 6 (Redevelopment Block 15) and the methane source excavation at 0 

BI 031 (Redevelopment Block 3 ). As noted in Section 5.1.1, Alternatives and BOS-I based on the presence of debris/ill in those areas and the 

Developed for Soil, Page 5-2, "Areas where organic compounds (including known difficulties of attempting removals in debris/ill areas. 

the methane source) and lead are COCs will be excavated to remediate these 0 Excavation is not proposed beneath existing buildings; building slabs and 
COCs to remediation goals." foundations act as adequate covers (grid B 1626 and grids at 

There are several grid areas identified in Table 3-22 as having COCs in soil Redevelopment Block 8). 

at concentrations greater than remediation goals that were not included in 0 Excavation is not proposed to remove contaminants present at JO.feet 
the proposed excavation areas in Section 5.2.3. The following grids should bgs: the overlying soil acts as an adequate cover (grid~ B4017. B4520. 
be either included in the proposed excavation areas or the rationale should AX04. and A Y03). 
be included stating why the specific grids were not proposed for excavation 

Similar notes will also be added to Table 5-1 . • 
Redevelopment Block 2 

• BI 042 - lead and dibenz(a,h)anthracene 

• 80366- lead 

• 80438 - lead 

Redevelopment Block 3 

• B 1028- lead 

• BI 029 - Aroclor 1260, dieldrin and heptachlor epoxide 

• Bl 128-lead 

• B 1129 - Aroclor I 254, Aroclor I 260, Beta-BHC, dieldrin, and 
heptachlor epoxide 

• BI I 30 - lead, benzo(b )fluoranthene, benzo(k)fluoranthene, Aroclor 
1260, dieldrin, and heptachlor epoxide 
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• B 1131 - benzo(a)anthracene, benzo(a)pyrene, and 
benzo(b) fluoranthene 

• B 1228 - lead 

• B 1230 - lead, Aroclor 1260, and dieldrin 

• B 1231 - benzo(a)anthracene 

• B 1328 -Aroclor 1260 

• B 1330 - benzo(a)anthracene, naphthalene, Aroclor 1254, dieldrin, and 
heptachlor epoxide 

Redevelopment Block 6 

• B 1626 - PCE in soil at excess cancer risk> I x I 0-6 

• Redevelopment Block 8 

• 82723 -TCE 

• 82724-TCE 

• 82823 -TCE 

• 82824-TCE 

• 82923 -TCE 

• 82924-TCE 

Redevelopment Block 12 

• 84017 - benzo( a )anthracene, benzo( a)pyrene, benzo(b )fluoranthene 

• 84520 - Aroclor 1260 
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Redevelopment Block 15 

• AX04 - benzo(a)pyrene 

• A Y03 - benzo(a)anthracene and benzo(a)pyrene 

Attached are flowcharts illustrating examples that follow individual risk grid 
areas through the process outlined in various portions of the TMSRA and 
then detern1ining whether the grid is slated for excavation or not. These 
flowcharts are intended for illustrative purposes only; however, it is 
recommended that some sort of guidance, both in the text of the document 
itself and possibly with the visual aid of some type of"generic" flowchart, 
be provided so that the reader can readily follow the logic being applied to 
each grid area that has an exceedance. 

As another example of where additional clarification (text) is needed, it is 
noted that some ofthe CERCLA contaminants are in the IR7/18 area. If the 
area oflR7/18 has characteristics that make the excavation ofCERCLA 
contaminants infeasible then the characteristics should be described and that 
area should be specifically identified as an area where contaminants at levels 
above the remediation goals will not be excavated. 

3 I. 5-3 Page 5-3, Alternative S-4: Covers Methane Source Removal, Institutional • Please refer to the responses to specific comments on Section 4.3 . 
Controls, and Shoreline Redevelo12ment. "The institutional controls are 
discussed in Section 4.3, would be implemented parcel-wide, and would be 
more fully described in an LUC RD document." Please see our specific 
comments on Section 4.3 and Institutional Controls. 

32. 5-3 Page 5-3, Alternative S-5. Same comment as above for Alternative S-4. • Please refer to the responses to specific comments on Section 4.3 . 

33. 5-4 Page 5-4, Alternative GW-2 and GW-3A and GW-38. Same comment as • Please refer to the responses to specific comments on Section 4.3 . 
above for Alternative S-4. 
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34. 5-11 Page 5-11, re. Alternatives GW-3A and GW-38, last bullet item. States "If, • The remedies proposed for the IR-25 plume are expected to be similar to 
during this monitoring, VOCs are detected along the boundary between those presented for groundwater in the TMSRA. Alternatives have not 
Parcels 8 and C at concentrations that require action, the remedies proposed been finalized for Parcel C. No change to the text is proposed from this 
for the IR-25 plume under the Parcel C FS would be pursued." It would be comment. 
appropriate to provide a very brief description of the possible IR-25 plume 
remedies here for completeness. 

35. 6-5 Page 6-5, §6.1.2.4, Alternative S-2, Reduction ofTMV. States, "The • The costs for maintaining the asphalt covers and shoreline revetment are 
exposure to COCs that present a potential unacceptable risk would be included on Tables D-48, D-4C, D-58, and D-5C. Only Navy costs 
eliminated because the institutional controls include maintaining the fences related to O&M of the original covers are included (for example, to repair 
and signs as well as maintaining the covers." It is unclear how the cost erosion); costs for replacement covers or repairs to replacement covers 
estimates presented in Appendix D include any cost for maintaining fences, placed during redevelopment will not be included. 
and it appears that the cost of maintaining existing covers has not been 
included. • The cost estimates assume that signs would be sufficient to restrict access. 

The LUC RD will evaluate appropriate !Cs and the remedial design will 
evaluate engineering controls. 

36. --- Section 5.3.2. This section refers to Section 4.3 for more detail about ICs, • Please refer to the response to City specific comment 26 . 
but no discussion of vapor barriers and/or passive ventilation systems is 
provided in Section 4.3. This section indicates that "institutional controls • The term "unacceptable risk" used in Section 5 .3 .2 means the same as 
would be in place where there is potential unacceptable risk from the vapor stated in Section 3.0: concentrations ofCOCs above remediation goals. 
intrusion pathway and require engineering controls for all new buildings No change to the report is proposed from this comment. 
constructed in redevelopment blocks where groundwater plumes may 
present potential unacceptable risk from the vapor intrusion pathway." 
Since this sentence refers to "unacceptable risk" rather than unacceptable 
risk as noted in Section 3.0 of the TMSRA or groundwater concentrations 
greater than the remediation goals outlined in Table 3-18, is the assumption 
that "unacceptable risk" will be determined based on other data and a 
separate evaluation? This could include a re-evaluation of the extent of the 
groundwater plume based on any new data collected or based on future soil 
gas data that could be collected to confirm the presence of VOCs at 
concentrations that would represent potential vapor intrusion risks, which is 
consistent with the 2005 DTSC GZtidancefor the Evaluation and Mitigation 
ofSZtbsurface Vapor lntrZtsion to indoor Air. lfso, these options should be 
outlined accordingly. 
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37. 

38. A-38 

39. 

Comment Response 

Figure 5-6. Groundwater flow directions should be indicated on this figure. • Groundwater flow directions are shown on Figure 2-5. The TMSRA is 
not intended to provide a comprehensive groundwater monitoring plan. 
Please refer to Parcel 8 groundwater monitoring reports for additional 
details on groundwater flow directions. No change to the figure is 
proposed from this comment. 

Risk Characterization for Residential and Industrial Exposure to • Please refer to the response to City comment number 4. 
Groundwater, Section A7.2, Page A-38. The text in the first bullet states 
that the screening levels used for evaluation of risks associated with vapor 
intrusion are based on generic attenuation factors that assume minimum 
reduction of contaminant concentrations. While the use of screening levels 
may be appropriate for determining whether further evaluation is needed, 
they may not be appropriate for estimating site-specific risks and hazards. 
At a minimum, further discussion is needed here to describe whether actual 
site-specific conditions are consistent with those used in the development of 
the screening-level attenuation factors, and why the expected likely future 
residential construction would not be sufficiently different from the 
assumptions in the screening level analysis to justify site-specific modeling 
to estimate contaminant concentrations in indoor air. 

Appendix D General Comment. General Comment: The costs included in • Responses related to each cost item are listed separately below. Appendix 
D will be modified to include estimates for future CERCLA response 
costs incurred by the Navy related to implementation of institutional 
controls. 

the Appendix D tables for institutional controls (!Cs) (including land use 
controls (LUCs) and engineering controls (ECs)) as well as for long-term 
operations and maintenance (O&M) appear to be low and/or incomplete. 

At a minimum, IC and O&M costs should include the following items, as 
appropriate to each remedial alternative: 

• Prepare Deed Restrictions 

• Enforcement of Deed Restrictions 

• Maintain Signage for Public Protection (all alternatives) 

• Land Use Controls Remedial Design (LUC RD) 

• Costs incurred by the Navy for preparing and enforcing deed restrictions 
will be added to Appendix D. 

• Costs incurred by the Navy related to signage are included in the current 
estimates. 

• Costs incurred by the Navy to prepare the LUC RD will be added to 
Appendix D. 

• Costs incurred by the Navy to prepare the land use covenant and FOST 
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• Land Use Covenant between Navy and DTSC will be added to Appendix D. 

• Preparation of FOST • Long-term operation and maintenance (O&M) costs incurred by the Navy 
for covers are included in the current O&M estimates. Only costs related 

• Long-term Operation and Maintenance associated with soil caps (where to O&M of the original covers are included (for example, to repair 
applicable) erosion); costs for repairs of original covers as a result of redevelopment 

Actions to address soil cap during future development - installation 
activity; costs of replacement covers installed in the course of 

• redevelopment: and costs of repairs to replacement covers placed during 

• Actions to address soil cap during future development - review 
redevelopment will not be included. 

• Costs incurred by the Navy for actions related to future redevelopment 
• Actions to address soil vapor during future development - installation including review, oversight, or installation of soil covers, vapor controls, 

• Actions to address soil vapor during future development - review and dewatering will be included. 

Dewatering Plans prepared and submitted during development - review • Costs incurred by non-Navy entities for preparing ordinances and • regulations are not integral components of the remediation alternatives 

• Preparation and approval of Ordinance and Implementing Regulations and no costs will be provided. 

by CCSF. The Ordinance and Regulations would allow DPH to assume • Costs incurred by the Navy to prepare a GIS and data management system responsibility for the day to day review and approval of plans and 
permits that verify compliance with the standards in the Risk will not be added to Appendix D. Data management is an overall 

Management Plan program cost for the Navy and not apportioned to HPS or Parcel B in 
particular. The Navy already has GIS and data management systems in 

• GIS/Database management and updates for environmental data and !Cs use (NEDD/NIRIS). 

• Preparation of a Risk Management Plan (RMP) to guide soil and • Costs incurred by the Navy during preparation of the RMP by the City 

groundwater management and IC maintenance during redevelopment will be provided. 

• Regulatory oversight of RMP and ordinance implementation • Costs incurred by the Navy during oversight of the RMP will be provided . 

40. --- Tables D-2B, D-38, D-4B, D-58, D-7B, D-8B, and D-98 -All • The "Annual Drive-by Inspection" is intended to support the 5-year 
Alternatives. The purpose of the "Annual Drive-By Inspection" is not review in monitoring the effectiveness of the remedy, including !Cs, 
clear. ls this task limited to inspection of the signage (signage is the only covers, etc. Annual inspections may also support the requirements of the 
physical institutional control proposed for all alternatives)? This task should LUC RD. No change to the report is proposed from this comment. 
not be confused with long-tenn O&M inspections associated with the 
remedy. 
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4 I. 4-17 Page 4-17; All Alternatives. Lists several land use requirements that will • The concept of a soil management plan has been incorporated into a 
require the attention of the Navy and DTSC, including review, approval, and document cuITently known as a risk management plan. Preparation of a 
follow-up of submitted SMPs and facilitation of a covenant to restrict RMP and oversight of the RMP implementation are not integral 
property use. The long-term costs associated with the "review, approval, components of the remediation alternatives and no costs will be provided 
and follow-up of submitted SMPs" do not appear to be included in the for these activities. Also refer to the response to City specific comment 
estimated costs. DTSC-invoiced costs associated with this task also do not 39. No change to the report is proposed from this comment. 
appear to be included in the cost estimate. In addition, if everyone agrees 
that CCSF should play a role in this review and approval process, then the 
costs for the CCSF need to be included in the cost estimate. 

42. --- Tables D-28, D-3B, D-4B, D-5B, D-78, D-88, and D-98 -All • The "Shoreline Protection Inspection" is not listed as an IC, but is 
Alternatives. The "Shoreline Revetment Inspection" task has been intended to support the 5-year review in monitoring the effectiveness of 
improperly listed as an institutional control. This task is really long-tern1 the remedy and to identify areas that may need maintenance and repair. 
O&M associated with placement of the revetment. 

The costs for inspection and 5-year review are based on engineering • Table D-28 suggests the O&M costs associated with !Cs to be 
judgment, using the costs for conducting a 5-year review at Hunters Point 

approximately$ I 34,000. Lennar's experience at Mare Island has indicated 
in 2003. 

that costs associated with monitoring of !Cs, including inspections, pe1T11it 
tracking, annual and 5-year review reports, DTSC and EPA oversight costs, 
as well as costs to local government, is projected at approximately $5 
million for a 450-acre area. 

43. --- Table D-4B (Soil Alternative S-4, Cover) and Table D- 58 (Soil Alternative • The costs for asphalt maintenance and annual inspections are included on 
S-5, Cover and SVE). The long-term operation and maintenance costs Tables D-4B and D-5B, under "Asphalt Maintenance Year 10" and 
associated with these alternatives do not appear to be included in the cost "Annual Drive-by Inspection." O&M costs also include inspection and 
estimates. Long-term O&M for a soil cover would typically include a repair of the shoreline revetment (under heading" 10 Year Shoreline 
periodic inspection, provisions for cover repair, and reporting. Long-term Protection Inspection"). Asphalt repair costs are included for 10 years to 
O&M for an SVE system would include system monitoring, routine repairs, account for the majority of the redevelopment build out. O&M costs do 
replacement of carbon (if necessary), reporting, etc. not include installation or repair of replacement covers placed during 

redevelopment. 

• It is assumed that the SVE system would operate for I year (Section D6.4, 
assumption number 10). Therefore, the costs to operate the SVE system 
are included in the capital costs (Table D-5A). 
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44. --- Table D-4A (Cagital and Labor Cost Estimate Alternative S-4), Table D-4B • The Navy proposes covers parcel-wide . 
(O&M and Periodic Cost Estimate. Alternative S-4), Table D-5A (Cagital 
and Labor Cost Estimate Alternative S-5), Table D-5B (O&M and Periodic • O&M costs will be added for maintenance of all asphalt covers. Only 
Cost Estimate, Alternative S-5). Capital costs for cover under S-4 and S-5 Navy costs related to O&M of the original covers are included (for 
(Table D-4A and Table D-5A) refer to installation of a 4-inch asphalt layer example, to repair erosion); costs for replacement covers or repairs to 
over the applicable redevelopment blocks ( except the three open space replacement covers placed during redevelopment will not be included. 
blocks). O&M costs are included for the new covers to be installed under 
Alternative S-4 and S-5, but no O&M costs for Redevelopment Blocks l, 4, 
5, 16 and BOS-2, which reportedly have existing covers. As noted in 
Section 5.1.1 (Alternatives Developed for Soil, Page 5-3), "the need for 
upgrades or repairs to existing covers would be assessed in the remedial 
design and implemented for this alternative as necessary." Section 4.3.2.1, 
Evaluation of Applicable Soil Process Options (Page 4-20) indicates that 
"existing asphalt can be renovated with an asphalt seal coat, and concrete 
surfaces and building floors can be patched so long as the patches and seals 
adequately break the pathway." Because any asphalt existing cover will 
either require the same O&M as the new asphalt cover or the patching and 
sealing referenced in Section 4.3.2.1, a general estimate ofO&M for the 
existing cover should be included in Tables D-4B and D-5B. 

45. D-12 Page D-12, §6.1.18, Third bullet item. States "Existing beach material will • The third bullet on Page 5-6 will be revised with the following text: 
be dredged for offshore work ... The dredged material will be sampled and " ... includes disposal of 6,000 cubic yards of contaminated sediment to 
disposed of offsite as a non-hazardous waste." This is inconsistent with the establish appropriate grades and to allow placeme/11 of erosion co111rol 
third bullet item on Page 5-6, which states that "the cost estimate for the materials al appropriate elevations relative lo sea level." Please also 
shoreline revetment includes disposal of 6,000 cubic yards of contaminated refer to the response to DTSC (Lanphar) speci fie comment 61. 
sediment." The reader should be referred to (i.e., give document title and 
date) the historical data that has been collected indicating whether or not the 
sediment off of Parcel B is contaminated. 

46. --- Table D-2B, Alternative S-2. Costs include an annual drive-by inspection • Please refer to the responses to City specific comments 40, 42, and 43 . 
($5,200 annually as well as a 5-year report on site inspection $77,573 each). 
What is the scope and purpose of these site inspections? Inspection of 
signage? What about the annual costs of legal controls? 

47. --- Table D-3B, Alternative S-3. Same comments as above for Table D-2B. • Please refer to the responses to City specific comments 40, 42, and 43. 
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48. --- Table D-48, Alternative S-4. Considering that Parcel B is entirely paved • Please refer to the responses to City speci fie comments 40, 42, and 43. 
under this alternative, what is the scope and purpose of the annual 
inspections? How is it different from/same as scope for Alternatives S-2 
and S-3? What about the annual costs of legal controls? 

49. --- Table D-58, Alternative S-5. Same comments as above for Table D-48. • Please refer to the responses to City specific comments 40, 42, and 43. 

50. --- Table D-78, Alternative GW-2. Per-event Report Preparation cost of • The costs for preparation of the groundwater monitoring report will be 
$9,792 appears to be very low; will this report include text and figures, or be reviewed based on costs for recent qumierly monitoring repo1is, and 
only a "data dump"? Close-out report cost of $8,960 also appears to be very adjusted as necessary. 
low. The Scope of Annual drive-by inspections and 5-year site inspections 
for the groundwater alternatives (as compared to soil alternatives) should be • The annual drive-by inspection is intended to support the 5-year review in 
clarified. monitoring the effectiveness of the remedy. 

51. --- Table D-88, Alternative GW-3A. Same comments as above for Table D- • Please refer to the response to City specific comment 50. 
78. 

52. --- Table D-98, Alternative GW-38. Same comments as above for Table D- • Please refer to the response to City specific comment 50. 
78. 

53. --- General Comment on future decision grocess for VOCs in groundwater. • Areas requiring engineering controls will be identified in the remedial 
Unlike the majority of the soil, the groundwater with VOC contamination design. Institutional controls will be identified in the LUC RD. The 
will undergo further treatment. After the remedial action is completed the remedial design would require that construction is conducted in a manner 
areas that have been treated will be defined and the areas that require that is protective of human health and that the exposure of residents to 
engineering controls (vapor barriers, passive venting, active venting etc.) VOCs in groundwater would be prevented, possibly through the use of 
will need to be defined. The process for defining these post remedial vapor controls or other engineering controls. Please also refer to the 
actions areas should be spelled out in the TMSRA, Proposed Plan, or LUC response to EPA specific comment 53. 
RD. Then the maps defining the areas still requiring engineering controls 
after remediation activities have been completed, based on this pre-approved 
process, should be presented and approved in the Remedial Action Close-
Out Report. 

The steps in the pre-approved process might be as follows: 

a. Design and implement groundwater treatment through the remedial 
design and remedial action process. 
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b. Document the area of treatment and reduction of contamination in the 
Remedial Action Close-Out Report with maps showing the size of the 
plume (pre- and post-remediation). Use an agreed upon methodology 
(number and timeframe of sampling events) to properly document the 
post-treatment extent of the plume. 

C. Use the DTSC guidance to draw a I 00-foot buffer around the post-
treatment plume and mark that area as the minimum area that will 
require soil vapor-related engineering controls. (The area(s) set forth in 
TMSRA Figure A-8 are overly conservative.) 

d. The determination of the area requiring controls at the time of the 
publication of the Remedial Action Close-Out Report will be 
documented in that report. There would be an agreement established on 
how the minimum area would relate to the redevelopment blocks and 
therefore what area would actually end up with engineering controls. 

e. The report will also document the procedure that someone can undergo 
if they wish to change the area that is designated as requiring 
engineering controls. The procedure would be essentially as written 
above, however the approval process would be with the Navy's 
designee (probably DTSC or its designee). 

The process generally described above may be included either in the 
TM SRA or a later document, but it should be agreed upon by the various 
parties and documented prior to transfer of Parcel 8. 
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The table below contains the responses to comments received from Arc Ecology on the "Draft Parcel B Technical Memorandum in Support 
of a Record of Decision Amendment [TMSRA], Hunters Point Shipyard, San Francisco, California," dated March 28, 2006. Comments 
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numbers pertain to the draft TMSRA, even though some of these numbers have changed in the draft final TMSRA. 
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General Comments 

I. --- This technical memorandum relies heavily on the conclusions of several • Incorporation of confirmation soil sample results from individual excavations 
previous studies. Yet the text does not provide any details of the previous (such as is presented in the construction summary report) would not further 
studies nor does it make references to specific pages or provide clear support the description of the ubiquitous nature of metals in soil at Parcel B. The 
examples of previous documents. While it is understandable not to repeat TMSRA is not intended to reproduce information that is available in existing 
what has been published, it would be easier for the readers if, for repo11s. The references provided in the text are sufficient to allow readers to 
example, some excavation results reported in the Construction Summary locate the cited information. No change to the report is proposed from this 
Report (CSR) or CSR Addendum (CSRA) can be presented to comment. 
demonstrate chemical distributions are not in "particular pattern". 

2. --- There appears to be a conflict between changing the site conceptual • Remediation alternatives in the TMSRA address potential unacceptable risk 
model to one that advocates "distributions of chemicals are in no caused by the widespread distribution of ubiquitous metals at Parcel B. The 
particular pattern" and continuing to use data collected based on the old distribution of contaminants does not affect the risk calculation methodology; the 
model for risk assessment. In other words, if one believes the grid only serves to divide the area into individual exposure areas for residential 
distributions of contaminants are in "no particular pattern" or are and non-residential exposures. The current HHRA methodology, including the 
"unpredictable", then sample(s) collected within the risk grid can no grid system, is adequate to assess potential exposures and summarize risk 
longer be representative for the grid area for risk calculation. estimates. Please also refer to the response to EPA general comment I and DTSC 

(Lanphar) specific comment 17. No change to the report is proposed from this 
comment. 

3. --- TMSRA defines both remediation goals and remedial action objectives • Details of the HHRA are confined to Appendix A and summary infonnation 
based on incremental risks (which we disagree) and devoted over three included in the main text of the TMSRA is intended to be as concise and 
thousand (3,000) pages of risk calculations for Human Health Risk comprehensible as possible for the general audience for this report. The Navy 
Assessment (HHRA). However, the true driver for the change of ROD is will continue to work to simplify language and present teclmical material in ways 
the "ubiquitous nature" of certain chemical distribution in fill material. that are understandable by the general public; however, no specific changes to the 
Risk calculations become irrelevant when it comes to final remedial report are proposed from this comment. 
alternative analysis since risks calculated based on samples within the 
risk grid becomes unreliable due to the unpredictable nature of chemical 
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distributions. It is also the ubiquitous nature and unpredictable pattern of 
chemical distribution rendered excavation and off-site disposal as 
primal)' remedial option impractical to implement. This left parcel-wide 
cover and institutional control the only feasible remedy to address the 
potential risks from soil. We suggest risk assessment sections in the 
TMSRA be removed from this report to make issues simpler and the 
document easier for readers to comprehend. 

4. --- Remedial alternatives analysis in this document is basically an evaluation • The use of individual process options in more than one remediation alternative 
of a series of combined process options that progressively add various allows for flexibility in designing several alternatives that could successfully 
levels of protectiveness to the alternative. It does not provide a true remediate Parcel B. Limiting remedial alternatives as described would likely 
comparison of alternatives that can satisfy the remedial action objectives result in only one alternative passing the alternatives screening. This would 
without relying on duplicated protections. (i.e. combine excavation, defeat the purpose of evaluating several, workable alternatives that is one of the 
cover, and institutional control into one general response action (GRA) is objectives of the TMSRA. No change to the report is proposed from this 
not a true alternative to another GRA with only cover and institutional comment. 
control). 

Specific Comments 

I. --- Public Summary, Executive Summary, and Section 1-1: "Parcel B has • The remainder of the cited sentence" ... however, updated knowledge of the site 
completed cleanup steps through ROD, Remedial Action, and Post- that became available during the remedial action indicates that modifications to 
construction reporting." This statement should be deleted. selected soil and groundwater remedies should be considered to ensure long-term 
Navy published Post-construction report in the fonn of Construction protectiveness" clearly indicates that there are on-going activities related to the 
Summa!)' Report (CSR) and CSR Amendment (CSRA) dated September ROD and remedial actions. No change to the report is proposed from this 
8, 2004. Section 4 Conclusion of the CSRA states: "the RA (Remedial comment. 

Action) at Parcel B is not complete." DTSC also stated in its comment 
letter for the CSRA" DTSC agrees with the Navy's general conclusion 
that remedial actions for Parcel B sites in the Construction Summary 
Report Addendum (CSRA) are not completed. However, the Navy does 
not present site-specific conclusions in the CSRA regarding the adequacy 
of each remediation to meet cleanup goals, the extent of residual 
contamination, and the risk posed by remaining contaminants. The 
CSRA comprises primarily data tables and figures." With the ROD 
pending amendment, the RA incomplete by the Navy's own account, and 
the post-construction report (CSRA) inadequate according to the 
regulator, the above statement in the Public Summary and Executive 
Summa!)' is inaccurate and should be deleted. 
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2. ES-I ES- I Executive Summary:" The updated information about the • Sections 2.1.3.1 (History of Soil Actions) and 2.3.1 (Updated Characterization of 
ubiquitous nature of certain chemicals in soil and more comprehensive Soil and Groundwater, Overview of Soil) provide infonnation about the updated 
understanding of groundwater. .. " and page 2-17: The ubiquitous nature understanding of soil contamination at Parcel 8. The discussion of the 
of metals in fill is much clearer now than in initial design of remedial widespread distribution of ubiquitous metals summarizes the evidence from field 
action ... " data that shows the need to modify the previous conceptual site model. 

TM SRA needs to provide more specifics in justifying the change of site • Please refer to DTSC (Lanphar) specific comment 17 for discussion of additional 
conceptual model. It makes no reference to previous studies nor does it 

text to explain changes to the conceptual site model. 
provide enough detailed explanation to demonstrate the disagreement 
between the original model and RA field results. Since this is "large part 
of the reason for the reevaluation presented in TMSRA ... "(page 2-17), 
there should be a summary of soil remedial action conducted so far and 
provide clear evidences that field data from remedial actions is not in 
conformity with previously assumed model. 

3. ES-5 ES-5 "The total risk results for soil show that many exposure areas • Total risk includes risk posed by all chemicals, including ubiquitous metals. The 
exceed excess lifetime cancer risk threshold ... Under the incremental risk incremental risk addresses chemicals related to Navy activities. Remediation 
evaluation fewer areas at Parcel 8 exceed cancer or non-cancer risk alternatives in the TMSRA are focused on cleaning up those chemicals related to 
thresholds because metals below ambient levels (those considered by the Navy activities. Therefore, the TMSRA uses the incremental risk evaluation as 
Navy to be natural occurring) were excluded from risk analysis. the basis for alternative identification. However, remedial alternatives in the 
... Remediation goals were developed for each chemical of concern by TMSRA are designed to also be protective of risks from ubiquitous metals, 
comparing the highest concentrations that do not present unacceptable regardless of source. 
incremental risk with chemical-specific applicable or relevant and 
appropriate requirements ... " and ES-6, "Remedial action Objectives for • Please refer to the response to EPA general comment 5 concerning naturally 
Parcel 8 soils are developed based on human health receptors and results occurring metals in fill materials. 
of the incremental risk assessment." 

• No change to the repo11 is proposed from this comment. 
Both Remediation goal and Remedial Action Objectives should be 
developed based on total risks instead of incremental risks. When 
comparing aerial photos of I 940's and I 980's, it is clear all land at 
Parcel 8 between 1940's shoreline and 1980's shoreline are created by 
imported material. Imported materials, by definition, are not considered 
to be natural occurring nor should chemicals in the imported material be 
considered ambient. Navy should address total risks posed by all material 
that are imported by Navy's activities. 
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4. --- Soil Alternative S-2 is not a complete remedial alternative, as it does not • Exposure to methane would be eliminated using institutional controls under 
address methane gas. Alternative S-2. No access would be pern1itted to the area affected by methane. 

No change to the report is proposed from this comment. 

5. 2-3 Page 2-3 Shoreline sediment investigation The text states," Many • Additional sampling is not necessary to support the need for remedial action to 
samples at IR-26 were not collected because riprap interfered with address sediments along the shoreline. The remediation alternative proposed for 
sample collection (that is, no sediment present) ... "Navy interprets the shoreline (revetment) will be uniformly applied to the entire shoreline. 
riprap interference of sample collection means no sediment present. Consequently, additional sampling is not required for the remediation to be 
Shoreline contaminations caused by contaminated soil eroded into bay protective of ecological receptors. No change to the report is proposed from this 
water along shoreline is likely to be at the bottom of riprap. In order to comment. 
determine if shoreline revetment is required at IR-26, soil ( or sediments) 
at the bottom of riprap must be sampled. 

6. 3-1 Page 3-1 "An additional soil removal in 2004 and 2005 resulted in • Table 1-1 indicates steps in the CERCLA process. The excavations completed in 
additional excavation and data collection" 2004 and 2005 addressed fuel-related compounds and were not part of the 

Table 1-1 shows no further field excavation after Dec 2001. Please CERCLA cleanup process. Consequently, there is no entry in Table 1-1 for the 

correct this discrepancy. 2004 to 2005 excavation activity. No change to the report is proposed from this 
comment. 

7. 3-1 Page 3-1 "Lastly, HHRA was revised based on BCT agreements during • Section A2.0 (HHRA Methodology) provides the details of the risk assessment 
2003 and 2004." What was the BCT agreement for HHRA in 2003 and that were worked out with the BCT during 2003 and 2004. The paragraph 
2004? following the cited sentence refers the reader to Appendix A for details of the 

HHRA methodology where the specifics are described. No change to the repo1i 
is proposed from this comment. 

8. 4-17 Page 4-17, "The restricted land uses must be approved, at HPS Parcel B, • Navy and DTSC will share in enforcement of institutional controls in accordance 
by the Navy and DTSC prior to the start of construction of any buildings with the "Covenant(s) to Restrict Use of Property" and Quitclaim Deed(s). 
or structures on the listed land uses. The transferee shall request approval 
in accordance with the following process and criteria: ... " • The Navy is continuing to work actively with the BCT and the City to resolve 

The burden of compliance for long-tern1 enforcement and maintenance of issues related to the co11tent, implementation, enforcement, and funding of 
institutional controls. Appendix D will be modified to include estimates for institutional control appears to be shifted from the Navy to the future 
future costs to be incurred by the Navy related to implementation of institutional landowners after land transfer and a new role was created for the Navy, 
controls. 

along with DTSC, as an enforcer for land use restrictions. It is troubling 
that the Navy not only left contaminations in place, and burdened the • Please also refer to the response to City specific comment 39 . 
community with additional maintenance requirements without 
compensation; now it wants to further assert approval authority over the 
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use of land. We have no objection to the enforcement of land use 
restrictions; however, any additional costs born from efforts to meet the 
requirements for Navy's and DTSC's approval should be paid for by the 
original responsible party. (The Navy should set up an account within its 
approval process to pay for the additional work required, such as soil 
management activities, new covers ... etc. We feel since the Navy intends 
to shift the maintenance of cover to the new owners after redevelopment, 
the Navy should not benefit from property transfer without compensating 
the new owner for the future maintenance of the cover.) 

9. 4-19 Page 4-19, " ... the excavation process option will be retained for only the • Area proposed for excavation are clearly identified in Section 5.2.3. No change 
land-based areas contaminated by lead and organic compounds to the report is proposed from this comment. 
(including methane source area) that present potential unacceptable 
risks." 

There should be clear definitions for "land-based areas" and "shoreline 
areas" so that areas the excavation process option is retained for can be 
later verified. 

10. 4-20 Page 4-20, "Existing asphalt, concrete, and building will be considered as • The text of the first bullet in this discussion of containment will be expanded as 
existing covers so long as they block the exposure pathway ... where follows. " ... patched so long as the patches and seals adequately break the 
covers are needed, areas shall be covered with either a minimum 4 inches pathway. Rehabilitation of existing covers will be designed to meet the same 
of asphalt or a minimum 2 feet of imported clean soil ... " minimum requirements as new covers." 

Existing covers should also meet the minimum requirements, as do the 
new covers so there is a consistent parcel-wide cover. 

I I. 4-20 Page 4-20, "the revetment includes two key features that allow it to • The central objective is prevention of migration of sediment to the bay. The 
isolate contaminated sediments (I) a geomembrane to prevent migration conceptual development of the revetment in the TMSRA is sufficient for 
of fine-grained sediments into the bay, and (2) an erosion-control evaluation as a remediation alternative. Detailed design calculations, 
element such as riprap, gabion, articulated concrete mat, or concrete specifications, and drawings to describe the structure or system to achieve the 
structure ... ". objective are beyond the scope of the evaluations in the TMSRA and will be 

While the key features were presented here, the elements to be used for completed during the remedial design. No change to the report is proposed from 

the revetment are still to be selected in Remedial Design (RD). It is this comment. 

important to prescribe a measurable perfornrnnce standard for the 
revetment in TMSRA to guide the design and to ensure compliance with 
remedial action objectives. 
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12. 4-20 Page 4-20, "Shoreline enhancement was eliminated from consideration • The revetment will be constructed along the entire shoreline of!R-07 and IR-26 
based on the difficulty installing a geomembrane along the IR-26 at Parcel B. Shoreline enhancement was considered early in the evaluation 
shoreline, where a large amount of riprap already exists. The process as a potential option that could more directly use the existing rip rap at 
geomernbrane caimot be installed over the existing riprap. The process IR-26 and, potentially, be less expensive. However, further evaluation indicated 
involved removing the existing riprap and then installing geomembrane the necessity of the geomembrane to the success of the remediation and this 
is not significantly different from the shoreline revetment option ... " caused shoreline protection to be eliminated from further consideration because 

It is confusing as to what is considered to be shoreline enhancement. We the geomembrane cannot be installed over rip rap. No change to the report is 

agree it is not practical to install geomembrane over the existing riprap. proposed from this comment. 

As long as the same revetment option is installed on the entire shoreline 
along IR-07/18 and IR-26, it would provide a consistent approach for 
shoreline revetment. 

13. 5-1 Page 5-1, "The Navy's strategy for soil remedial alternatives is to remove • Remediation goals for soil excavation are presented in Table 3-17. The 
contaminated soil from the site by excavation and disposal wherever discussion in Section 5.1 is intended only as an overview. No change to the 
practical. .. " report is proposed fro1:n this comment. 

Perfornrnnce standards should be developed for soil remedial 
alternatives. "Removal contaminated soil ... wherever practical" does not 
meet remedial action objectives and is subject to wide ranges of 
interpretation. It makes final verification of this remediation very 
difficult. 

14. 5-3 Page 5-3, Alternative S-4: "Existing covers, such as buildings and • Please refer to the response to Arc Ecology specific comment 10. 
asphalt parking lots are considered adequate for this alternative. New 
covers are considered for construction only in areas where there are no 
existing covers. The need for upgrades and repairs to the existing covers 
will be assessed in the remedial design and implemented for this 
alternative as necessary." 

The existing covers should have the same quality and provide the same 
protection to be considered adequate. The need for upgrades and repairs 
of an existing cover should be based on the same minimum requirements 
for new covers. 
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15. 5-6 Page 5-6, "the extent of elevated concentration of methane will be • Delineation of the source area will precede excavation. Delineation would occur 
delineated to identify the methane source material." to the remediation goal for methane, that is, 5 percent methane by volume in air. 

It is assumed that the delineation of methane source material will be done The text of Section 5.3.2 will be revised as follows. "The extent of the elevated 

prior to the excavation instead of "investigation by excavation" method concentrations of methane will be delineated to the remediation goal.for methane 

employed during last ROD. The criteria to determine the end point of (5 percent by volume in air) to identify the methane source material." 

delineation should be specified here to reach a consensus among • Follow-up: The Navy has changed the remediation goal for methane to 1.25 
stakeholders. 

percent by volume in air. 

16. 5-7 Page 5-7, New Covers • Identification of covers using the method described may not be practical 

There should be a warning marker put in place prior to lay down the new considering the large amount of future disturbance that is likely to occur during 

cover. It provides a warning to the future users before they disturb the redevelopment. Detailed, highly accurate maps using instruments based on the 

underlying contaminated soils. Generally a bright orange color cyclone global positioning system or conventional land surveying techniques should be 

fencing material or any type of plastic mesh will suffice. adequate to record the locations of covers and reestablish those locations if 
redevelopment activities change the land surface. No change to the report is 
proposed from this comment. 
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• ATTACHMENT 1 

Updates to the TMSRA executive summary, Section 1.0, and Section 6.0. Throughout this 
attachment, italicized text represents proposed additions to the TMSRA and strikeout text 
indicates locations of proposed deletions. 

[Start of executive summary update. Following are rev1s1ons to sections of the executive 
summary] 

PURPOSE AND BACKGROUND OF TMSRA 

Environmental activities at Parcel B were conducted under. .. and post-construction reporting. 
Parcel B has completed the steps through post-construction reporting (including the five-year 
review); however, information about the site that became available during the remedial action 
indicates that modifications to the selected soil and groundwater remedies should be considered. 
Updated information includes items such as the ubiquitous nature of metals in soil across Parcel 
B, the presence of methane and mercury, the findings of the SLERA, changes in toxicity criteria, 
and findings from removal actions to address radiological contaminants. The five-year review 
(Tetra Tech 2003b) concluded that the remedy selected in the ROD (Navy 1997) needs to be 
mod(fied to be protective in the long term. The BCT has extended the schedule of CERCLA 
activities (contained in the FFA) to evaluate potential modifications to the Parcel B remedy and 

• support the preparation of this TMSRA. 

• 

A ROD amendment will be proposed for Parcel B by the Navy if the Navy determines that 
proposed changes to the selected remedy based upon the evaluations in the TMSRA will 
"fimdamentally alter the basic features of the selected remedy with respect to scope, 
performance, or cost'' as described in the NCP at 40 CFR 300.435(c)(2)(ii). For example, the 
consideration of parcel-wide covers to address soil contamination instead of excavation may 
represent a fundamental change in the scope of the remedy. For groundwater, addition of active 
groundwater treatment methodologies to the remedy may be a fundamental change in the scope. 

The updated information mentioned above about the ubiquitous nature of certain chemicals in 
sett, the need to update certain cleanup levels, and the more comprehensive understanding of 
groundwater, together with the currently planned land use, indicate the need to revise the 
conceptual site model, evaluate support additional remedial actions, and evaluate amending the 
ROD. This TMSRA provides the support for the decisions regarding remediation alternatives m 
an updated proposed plan and ROD amendment that 1.vill come later, in the same way that the FS 
supported the initial proposed plan and ROD. The TMSRA provides a practical path forward to 
evaluate undertake additional remedial actions that will support parcel transfer. 

[No substantial changes to following sections "Hunters Point Shipyard Background" and "Parcel 
B History and Setting"] 
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PARCEL 8 REMEDIAL AND REGULATORY ACTIVITIES SINCE THE 1997 RECORD OF DECISION 

The Navy has conducted a number ofremedial and removal actions since the ROD was signed in 
October 1997 (see adjacent box). These actions reduced or eliminated certain risks to human 
health and ecological receptors at Parcel B. The Navy prepared two explanations of significant 
differences that modified the remedy for soil in the ROD: one in 1998 that changed the 
maximum excavation depth to 10 feet, and one in 2000 that updated cleanup goals for soil. The 
Navy now has a better understanding of site conditions gained during the remedial actions that 
indicates additional remedies for protection of human health and the environment may be 
appropriate should be evaluated and that the ROD should be amended. The.five-year review 
(Tetra Tech 2003b) concluded that the remedy selected in the ROD (Navy 1997) should be 
modified to be protective in the long term. The BCT has extended the schedule of CERCLA 
activities (contained in the FFA) to inc01porate modifications to the Parcel B remedy and 
support the preparation of this TM SRA. 

Specifically, the excavation and off-site disposal remedy selected in the ROD would not be 
protective in the long term as it was originally envisioned because the conceptual site model that 
formed the basis for the remedy was incomplete. The discrete release of chemicals, known as the 

• 

"spill" model, was the basis for the remedial action selected in the ROD. Although this 
conceptual model worked well at many areas of Parcel B, the spill model did not account for all 
areas where chemical concentrations exceeded cleanup goals. A group of metals related to the 
bedrock.fill quarried to build HPS in the 1940s consistently exceeded cleanup goals across 
Parcel B. These metals are naturally occurring in the local HPS bedrock and were distributed • 
throughout all parcels, including Parcel B, as HPS was built. The resulting distribution of 
metals concentrations in soil is near~y random across the parcel and the spill model.for release 
does not apply. 

In addition to identifying the ubiquitous nature of several metals in the bedrock fill, sampling 
and excavation during the remedial action found that the areas at IR-07 and IR-18 contained fill 
that contained a high proportion of demolition debris. The highly nonuniform distribution of 
chemicals within the debris fill also did not conform to the spill model and, consequently, 
excavations in this area often greatly exceeded their originally planned extents. Furthermore, 
methane was detected in soil gas at a small area of the debris fill at IR-07. In addition, 
radiological contamination is present at Parcel B that was not known during preparation of the 
ROD. The debris fill, methane, and radiological contamination created additional needs to 
update the conceptual site model. 

Updates to the risk assessment methodology and the associated risk estimates are also needed. 
The toxicity characteristics of VOCs have been updated since the ROD was prepared. VOCs are 
now considered much more toxic via the inhalation pathway than ·when the ROD was prepared. 
Consequently, intrusion of VOC vapors into buildings is considered a more sign(ficant human 
health risk. The risk assessment also needs to be updated to incorporate new information 
available.from the more than 6 years of groundwater monitoring data gathered at Parcel B, 
including the detection of chromium VJ and mercwy in groundwater. This TM SRA report • 
includes an update to the conceptual site model for soil and groundwater, a revised HHRA, and a 
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• 

• 

SLERA and, based on these updates, reevaluates remedial alternatives addressing the nine 
criteria described in the NCP at 40 CFR 300.430(e)(9)(iii). 

UPDATED RISK EVALUATION SUMMARY 

The HHRA presented in this TM SRA report revises the previous HHRAs ... Lastly, the HHRA 
was revised based on Base Realignment and Closure Cleanup Team agreements during 2003 and 
2004. 

The HHRA in the TMSRA addresses chemicals that are not radioactive. Potential radiological 
contamination will be addressed in a radiological addendum to the TMSRA. Both chemical and 
radiological contaminants will then be addressed together in the proposed plan. A radiological 
addendum to the TMSRA is being prepared to evaluate remediation alternatives for the 
radiological contamination. 

The HHRA estimated cancer risks and noncancer hazards ... [End of executive summary update] 

[Start of Section 1.0 update] 

1.1 PARCEL B CERCLA PROGRESS 

EPA guidance describes the CERCLA remedial process ... Table 1-1 summarizes the CERCLA
related activities conducted at Parcel B. Parcel B has completed the steps through post
construction reporting (including the five-year review); however, information about the site that 
became available during the remedial action indicates that modifications to the selected soil and 
groundwater remedies should be considered. The five-year review (Tetra Tech 2003b) concluded 
that the remedy selected in the ROD (Navy 1997) should be modified to be protective in the long 
term. The BCT has extended the schedule of CERCLA activities (contained in the FFA) to 
incorporate modifications to the Parcel B remedy and support the preparation of this TMSRA. 

A ROD amendment will be proposed for Parcel B by the Navy if the Navy determines that 
proposed changes to the selected remedy based upon the evaluations in the TMSRA will 
"fundamentally alter the basic features of the selected remedy with respect to scope, 
performance, or cost" as described in the NCP at 40 CFR 300.435(c)(2)(ii). For example, the 
consideration of parcel-wide covers to address soil contamination instead of excavation may 
represent a fundamental change in the scope of the remedy. For groundwater, addition of active 
groundwater treatment methodologies to the remedy may be a fundamental change in the scope. 

The updated information about the ubiquitous nature of certain chemicals metals in soil, the 
presence of methane and radiological contamination, the need to update certain cleanup levels, 
and the more comprehensive understanding of groundwater, together with the currently planned 
land use, indicate the need to revise the conceptual site model, evaluate support additional 
remedial actions, and evaluate amending the ROD. This TMSRA provides the support for the 
decisions regarding remediation alternatives in an updated proposed plan and ROD amendment 
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that 1Nill come later, in the same way that the FS supported the initial proposed plan and ROD. • 
The TMSRA provides a practical path forward to evaluate undertake additional remedial actions 
that will support parcel transfer. 

This document addresses CERCLA regulated chemicals that are not radioactive. Potential 
radiological contamination will be addressed in a radiological addendum to the TMSRA. Both 
chemical and radiological contaminants will then be addressed together in the proposed plan and 
the ROD amendment. 

1.2 NEED FOR REEVA LUA T/ON OF CURRENT REMEDY 

The five-year review (Tetra Tech 2003b) concluded that the remedy selected in the ROD (Navy 
1997) should be modified to be protective in the long term. This section describes the rationale 
for reevaluatii'1g the current remedy based on the updated information gained at the site and 
necessary revisions to the conceptual site model (see Section 2. 2 for discussion of the conceptual 
site model). Updated information includes items such as the ubiquitous nature of metals in soil 
across Parcel B, the presence of methane and mercwy, the findings of the SLERA, changes in 
toxicity criteria, and findings.from removal actions to address radiological contaminants. 

1.2.1 Soil 

The discrete release of chemicals, known as the "spill" model, was the basis for the remedial • 
action selected in the ROD. Under this conceptual model, high chemical concentrations occur 
near the center of the release and concentrations decrease outw·ard. The delineation process 
used in the remedial action followed this model: successive "step-out" samples were collected 
from release areas identified by the remedial investigation to define the extent of the release 
outward until all samples contained concentrations that were less than the ROD cleanup goals. 
The spill model for chemical releases was appropriate for many areas at Parcel B. The Navy 
successfi1lly delineated and removed all contaminants above cleanup goals at 93 of I 06 
excavations implemented for the remedial action. The ubiquitous distribution of metals in soil, 
especially manganese, led to reevaluation of the remedy at the remaining I 3 excavations at 
Parcel B. 

The significant additional information gained from the sampling and excavation during the 
remedial action indicated that the spill model did not account for all areas where chemical 
concentrations exceeded cleanup goals. The Navy recognized that the spill model needed to be 
supplemented to account for these other areas. A group of seven metals, especially arsenic and 
manganese, consistently exceeded cleanup goals at locations across Parcel B. The widespread 
distribution of this group of metals in soil at Parcel B (that is, their ubiquitous nature) is related 
to the occurrence of these metals in the local bedrock that ·was quarried for .fill during the 
expansion of HPS in the 1940s. These metals occur naturally in the Franciscan Formation 
bedrock (especially in the serpentinite, chert, and basalt rock types) and were distributed 
throughout all parcels, including Parcel B, as HPS was built. Although it is possible that some 
releases of these metals could have occurred.from Navy activities, the range of concentrations of • 
these metals at Parcel B is consistent with the range of concentrations in local bedrock. The 
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resulting distribution of metals concentrations in soil is nearly random across the parcel, and the 
spill model.for release does not apply. However, the concentrations of metals in the bedrock fill 
sometimes exceed the ROD cleanup goals, and this fact is the primary reason that the "step-out" 
delineation process was not successful everywhere on Parcel B. Application of the spill 
conceptual model to the ubiquitous metals would result in the excavation of most of the bedrock 
fill at Parcel B to a depth of JO feet below ground surface (the depth required by the ROD). 
Therefore, the Navy recognized the need to supplement the conceptual model to account for the 
ubiquitous distribution of metals in soil. Remedial alternatives in the TMSRA address ubiquitous 
metals using options such as containment beneath covers and institutional controls. 

in addition to identifying the ubiquitous nature of several metals in the bedrock fill, sampling 
and excavation during the remedial action.found that the areas at JR-07 and IR-18 contained fill 
that contained a high proportion of demolition debris. The highly nonuniform distribution of 
chemicals within the debris fill also did not cor!form to the spill model and, consequently, 
excavations at IR-07 and IR-18 often greatly exceeded their originally planned extents. 
Furthermore, methane was detected in soil gas at a small area of the debris fill at JR-07 (see 
Section 5.0 and Figure 5-5 for more discussion of methane). In addition, radiological 
contamination is present at Parcel B that was not known during preparation of the ROD. The 
debris fill, methane, and radiological contamination created additional needs to update the 
conceptual site model and the TMSRA considers remediation alternatives to address this new 
understanding of site conditions . 

Comparison of the remedial action envisioned in the ROD to the actions completed to date 
illustrates the large difference between the planned and actual site conditions at Parcel B. The 
estimate in the ROD for the remedial action included removal of 38,000 cubic yards of soil over 
a period of 3 to 6 months at a cost of $11.2 million. The remedial action at Parcel B removed 
over 100,000 cubic yards of soil over an active excavation period of 31 months at a cost of more 
than $40 million. Figure 1-4 presents a comparison of the excavation areas estimated in the 
ROD to the actual remedial action excavations. 

A reevaluation of the remedy selected in the ROD in light of the updated site information 
underscores the need to amend the ROD. The selected remedy would not be protective of human 
health and the environment based on the updated information about the site and revisions to 
human health toxicity criteria. The following bullets summarize the reevaluation of the original 
remedy against the two threshold and jive balancing remedy selection criteria listed in the NCP 
at 40 CFR 300.430(e)(9)(iii). Section 6.0 presents a more detailed discussion, including a 
comparison of the original remedy to other alternatives developed in the TMSRA. 

Current Soil Remedy 
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• Protectiveness - the original ROD alternative did not consider excavation belmv 10 • 
feet bgs and it is likely that deeper excavation would be necessary to remove the 
source o_( methane at lR-07. The original ROD alternative also did not account for 
radiological contamination. Therefore, the rating/or the original ROD alternative 
for overall protection of human health and the environment would be not protective 
based on the methane source remaining in place and radiological contamination. 

• Compliance with ARARs - concentrations of methane in soil gas exceed allowable 
levels identified in chemical-specific ARARs; the current remedy would not meet the 
ARARs identified in the TMSRA. 

• Long-term effectiveness - the current remedy would rank as poor based on the 
methane source remaining in place. 

• Reduction of toxicity, mobility, and volume through treatment - excavation does not 
involve treatment and the current remedy 1-vould rank poor to begin with on this 
criterion and would still rank as poor based on updated information about the site. 

• Short-term effectiveness - the current remedy would rank poor on this criterion based 
on the much longer time needed for implementation (more than 31 months to date 
versus 3 to 6 months) and the subsequent much longer exposure to workers and the 
community; the current remedy would not achieve the remedial action objectives 
unless much of the bedrock fill and the debris fill area were removed, resulting in 
more exposure to workers and the community. • 

• Implementability - the current remedy would rank as poor based on the large scale 
operation to remove bedrock fill and the debris fill area. 

• Cost - the current remedy would rank as poor based on the significantly higher cost 
required (more than $40 million to date versus $11.2 million). Cost.for.fit!! 
implementation would likely total more than $100 million. 

Overall, the reevaluation of the current remedy would result in a determination of "not 
protective., based on protectiveness and compliance with ARARs. 

In summary, the excavation and off-site disposal remedy for soil, as described in the ROD, would 
not be protective in the long term. Knowledge that the Navy has gained during the remedial 
action shows the need to (]) supplement the conceptual model to include the random distribution 
of ubiquitous metals in soil, account for methane, radiological contamination, and the debris fill 
area at IR-07 and IR-18, (2) evaluate amending the ROD, and (3) evaluate additional remedial 
actions for soil at Parcel B. This TMSRA evaluates potential mod(fications to the remedy for soil 
in accordance with revisions to the conceptual model to support additional remedial actions that 
will address remaining risks. 
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1.2.2 Groundwater 

The remedy selected in the ROD for groundwater included lining storm drains, removing steam 
and fitel lines, restricting use of groundwater, and groundwater monitoring. Hmvever, the 
remedy selected for groundwater in the ROD should be revised based on(]) the large amount of 
new information available from the more than 6 years of groundwater monitoring data gathered 
at Parcel B, including the detection of chromium VJ and mercury in groundwater, and (2) 
changes in the toxicity estimates and exposure assumptions for VOCs since the ROD was 
prepared. The toxicity characteristics of VOCs have been updated since the ROD was prepared. 
VOCs are now considered much more toxic via the inhalation pathway than when the ROD was 
prepared. Consequently, intrusion of VOC vapors into buildings is a more significant human 
health risk. In particular, the groundwater remedy in the ROD did not identify the VOC plume 
at IR-10 as requiring remediation, but this plume would now pose a much greater risk than 
estimated in the ROD. The ROD does not contain any active remediation options to address the 
cleanup of VOCs in groundwater. 

The Navy has investigated the area of JR-JO in considerable detail since the ROD. The Navy 
installed more than 25 new groundwater monitoring wells in the area of JR-JO and conducted 
treatability studies to investigate methods to clean up the soil and groundwater. Treatability 
studies using soil vapor extraction (SVE) to remove VOCs from the unsaturated zone and 
injection of zero-valent iron (ZVJ) to destroy VOCs in groundwater were successfully 
implemented at the JR-JO VOC plume. The TMSRA considers these and other remediation 
options to address the potential inhalation risks caused by VOCs that remain in soil and 
groundwater at JR- I 0. 

Similar to the discussion above for soil, a reevaluation of the remedy selected in the ROD for 
groundwater against the NCP evaluation criteria underscores the need to amend the ROD. The 
remedy would not be protective of human health and the environment based on the updated 
information about the site and revisions to human health toxicity criteria and exposure 
assumptions. The following bullets summarize the reevaluation of the remedy against the two 
threshold and jive balancing criteria. Section 6. 0 presents a more detailed discussion, including 
a comparison of the original remedy to other alternatives developed in the TM SRA. 

Curre,it Groundwater Remedy 

• Protectiveness - the current remedy does not include institutional controls to limit 
access to buildings and the remedy would not be considered protective of VOCs in 
groundwater that pose an unacceptable risk from vapor intrusion into buildings. 

• Compliance with ARARs - the current remedy would meet the ARARs identified in the 
TMSRA. 

• Long-term effectiveness - the current remedy would rank as poor based on the 
magnitude of residual risks remaining that are caused by VOCs . 
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• Reduction of toxicity, mobility, and volume through treatment- the current remedy 
does not contain any treatment component and, therefore, would rank as poor for this 
criterion. 

• Short-term effectiveness - the current remedy includes only groundwater monitoring 
and would rank as excellent based on the minimal and controllable exposure to 
workers during monitoring. 

• Implementability- the current remedy would rank as excellent based on the routine 
nature of groundwater monitoring. 

• Cost - the current remedy would rank as poor based on the higher cost required 
(about $8 million to date versus the ROD estimate of $3.6 million); groundwater 
monitoring costs would continue to be incurred into the jillure. Cost for full 
implementaiion would likely total more than $10 million. 

Overall, the reevaluation of the current remedy would result in a determination of "not 
protective. " 

In summary, the remedy for groundwater selected in the ROD needs to be expanded to account 
for the increased potential risk from VOCs in groundwater and provide remediation alternatives 
to address this risk. The TMSRA uses the large amount of netv information from groundwater 

• 

monitoring and treatability studies to evaluate modifications to the remedy for groundwater to • 
support additional remedial actions that will address remaining risks. 

1.2.3 Shoreline 

Potential ecological risk to aquatic receptors along the shoreline of Parcel B was not evaluated 
in the ROD. The TMSRA contains a screening-level ecological risk assessment (SLERA) to 
evaluate risks to aquatic receptors and the TMSRA evaluates remediation alternatives to address 
these risks. The SLERA concluded that a variety of organic and inorganic chemicals in sediment 
along the shoreline and mercury in groundwater at IR-26 pose risk to aquatic receptors. The 
ROD needs to be amended to address potential ecological risks in addition to human health 
risks. 

1.2.4 Radiological 

Radiological contamination was not addressed by the ROD; however, radiological 
contamination is present at Parcel B. The ROD should be amended to memorialize the methods 
and cleanup goals for radiological contaminants that are being addressed by the basewide 
radiological removal action. A radiological addendum to the TMSRA is being prepared to 
evaluate remediation alternatives for the radiological contamination. 
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1.3 FUTURE LAND USE 

Based on the City of San Francisco's reuse plan ... " [End of Section 1.0 update] 

[Start of Section 6.0 update] 

6.0 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

This section provides a detailed analysis of each remedial alternative developed in Section 5.0. 
This section also includes a detailed analysis of the remediation alternatives selected in the 1997 
ROD and highlights the need to reevaluate the remedy. This infonnation will be used ... 

This section also considers the remediation alternatives selected in the 1997 ROD (Navy 1997) 
and how the alternatives would rank in comparison to the two threshold and five balancing NCP 
evaluation criteria based on the updated information about Parcel B. Updated information 
includes items such as the ubiquitous nature of metals in soil across Parcel B, the presence of 
methane and mercwy, the findings of the SLERA, changes in toxicity criteria, and findings from 
removal actions to address radiological contaminants. 

[Sections 6.1.1 through 6.1.5 describing the evaluation of Alternatives S-1 through S-5.] 

6.1.6 Individual Analysis of Original ROD Soil Remediation Alternative 

The original ROD remedy for soil includes (1) excavation and disposal of contaminated soil, and 
(2) institutional controls to prevent exposure to COCs in soils that are left in place (below the 
maximum excavation depth). The following evaluation considers the rating of the remedial 
action if it were resumed and completed according to the cleanup goals in the ROD. 

6.1.6.1 Overall Protection of Human Health and the Environment: Original ROD 
Soil Alternative 

The original ROD alternative did not consider excavation below 10 feet bgs and it is likely that 
deeper excavation would be necessary to remove the source of methane at IR-07. In addition, 
radiological contamination is present at Parcel B that was not known during preparation of the 
ROD. Therefore, the rating for the original ROD alternative for overall protection of human 
health and the environment would be not protective based on the methane source remaining in 
place and radiological contamination. 

6.1.6.2 Compliance with ARARs: Original ROD Soil Alternative 

Chemical-spec(fic ARARs associated with this alternative would not be met based on 
concentrations of methane detected in soil gas and the likely depth of the methane source . 
Therefore, the original ROD alternative would not meet ARARs. 
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6.1.6.3 Long-Term Effectiveness and Permanence: Original ROD Soil Alternative 

The factors evaluated under long-term effectiveness and permanence included the magnitude of 
residual risks and the adequacy and reliability of controls. Under the original ROD alternative, 
contaminated soil in excavated areas would be removed and disposed of off site. Excavation 
would continue until results of confirmation samples indicate remediation goals are met or until 
the excavation would extend to a depth of 10 feet bgs. Long-term effectiveness and permanence 
in areas where COCs are excavated is rated as excellent; however, excavation of most of the 
bedrock fill and all of the debris fill area would be required to remove all COCs. Excavation 
would not address the methane source because the source likely extends below 10 feet bgs. The 
rating for the original ROD alternative for long-term effectiveness and permanence is poor 
based on the methane source remaining in place. 

6.1.6.4 Reduction of Toxicity, Mobility, or Volume through Treatment: Original 
ROD Soil Alternative 

The original ROD alternative includes excavation of contaminated soil and institutional 
controls. However, this alternative does not include treatment that would result in the 
destruction, transformation, or irreversible reduction in contaminant mobility. Therefore, the 
rating for the original ROD alternative for reduction of toxicity, mobility, or volume through 
treatment is poor. 

6.1.6.5 Short-Term Effectiveness: Original ROD Soil Alternative 

Four factors are considered as part of the short-term effectiveness criteria and are assessed 
below.for the original ROD alternative. 

The community would be protected by implementing containment controls such as dust 
suppression during excavation and covers over the hauling trucks during offsite transportation. 

Workers would be protected during soil excavation by implementing containment controls, such 
as dust suppression during excavation, stockpiling and loading trucks, and following health and 
safety protocols, including personal protective equipment and decontamination procedures. 
Institutional controls would require installing barriers, fences, and signs, and health and safety 
requirements and personal protective equipment protocols would be enforced to minimize 
worker exposure during these activities. 

Construction efforts for the soil removal would involve most of the remaining areas of bedrock 
fill and all of the remaining debris fill and would include a very large volume of material; 
therefore, the adverse environmental impacts from removal and disposal would be large. 

The estimated time required to implement the remaining excavation would be more than 1 year . 

The rating.for the original ROD alternative.for short-term effectiveness is poor. 
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6.1.6.6 Implementability: Original ROD Soil Alternative 

Implementability includes technical and administrative feasibility and the availability of required 
resources. The alternative is technically feasible because excavation and hauling are considered 
conventional and commonplace technologies. However, the large scale of the excavation 
operation and complexities caused by the existing infrastructure (buildings and subsurface 
utilities) would decrease the implementability of this alternative. The rating for the original 
ROD alternative for implementability is poor. 

6.1.6.7 Cost: Original ROD Soil Alternative 

The cost of the remedial action for soil under the ROD is about $40 million to date (not adjusted 
to current dollars-the total would increase if adjusted to the same cost basis as other 
alternatives in the TMSRA). This cost would increase subs_tantially for full implementation 
(removal of most of the remaining bedrock fill and all of the debris fill); cost for full 
implementation would likely total more than $100 million. The rating for the original ROD 
alternative for cost is poor. 

6.1.6.8 Overall Rating: Original ROD Soil Alternative 

The overall rating for the original ROD soil alternative would be not protective based on (]) 
lack of protectiveness because the methane source and radiological contamination would remain 
in place and (2) lack of compliance with ARARs based on methane detections in soil gas. 

6.2 COMPARISON OF SOIL REMEDIAL ALTERNATIVES 

This section compares the five alternatives for soil developed in the TMSRA and the original soil 
remedy selected in the ROD. The discussion of each evaluation criterion generally proceeds 
from the alternative that best satisfies the criterion to the one that least satisfies the criterion. 
Table 6-2 summarizes the rating for each alternative and shows a comparison of the ratings of 
each alternative for the two threshold and five balancing NCP evaluation criteria. 

6.2.1 Overall Protection of Human Health and the Environment 

Overall protection of human health and the environment is a threshold criterion. Protection is 
not measured by degree; rather, each alternative is considered as either protective or not 
protective. Alternatives S-2 through S-5 are protective. Alternative S-5 has excellent overall 
protection because it includes the most active remediation (using removal, treatment, and 
containment process options) that reduces potential exposure to contaminated soils. Alternatives 
S-2 through S-5 protect human health and the environment under the anticipated future land use 
of the site. Alternative S- 1 does not address any risks at the site and hence does not provide any 
protection to human health and the environment. The original ROD soil alternative does not 
address the methane source area (because it is below 10 feet bgs) and radiological 

Attachment 1, RTC for draft TMSRA 11 TC.BO 11.123 77 



contamination and would not be protective of human health and the environment in the long 
term. 

6.2.2 Compliance with Applicable or Relevant and Appropriate 
Requirements 

Compliance with ARARs is a threshold evaluation criterion. An alternative must either comply 
with ARARs or justification must be provided for a waiver. Alternatives S-2 through S-5 fulfill 
all the pertinent ARARs. Alternative S-1 and the original ROD soil alternative do not meet 
ARARs. 

6.2.3 Long-Term Effectiveness and Permanence 

• 

Alternative S-5 is rated the highest because it includes treatment of VOCs using SVE plus the 
other effective and permanent technologies from both Alternatives S-3 and S-4. The magnitude 
of residual risks that would remain after remedial action would be highest for Alternative S-2, 
which relies on institutional controls to meet the RAOs, and lower for Alternatives S-3 
(excavations), S-4 (covers), and S-5 (excavations, covers, and treatment) that reduce the toxicity 
and volume of contaminants. Alternatives S-2 through S-5 all provide long-term effectiveness in 
meeting the RAOs because they rely on continuous enforcement of institutional controls to 
maintain covers and access restrictions. Alternative S-3 provides long-term effectiveness and 
permanence for soil that contains organic compounds and lead that is excavated, but relies on • 
access restrictions for other COCs. Alternative S-4 provides a permanent cover before 
development, but does not pennanently remove any contamination ( except for excavations in the 
methane and mercury source areas). The original ROD soil alternative rates as poor based on 
the methane source remaining in place below 10 feet bgs and radiological contamination. Since 
no action would be taken under Alternative S-1, it does not provide a long-term effective or 
permanent solution to the soil and sediment risks present at the site. 

6.2.4 Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 8 5 would reduce both the mobility and volume of the contaminated soil as well as 
treat VOCs in soil and is the only alternative that provides treatment of contaminants. As a result, 
Alternative 8 5 is rated the highest. Alternative 8 3 would reduce only the volume of 
contaminated soil and would rely on institutional controls to address exposure, while Alternative 
8 4 ,,.,,ould reduce only the mobility through use of covers (although there would be some 
reduction ifl toxicity and volume from excavation at the methane source area). Alternati'f'e 8 2 
would reduce only mcposure to contaminants after institutional controls are implemented. 
Alternatives S-2 through S-5 and the original ROD soil alternative do not include treatment that 
would result in the destruction, transformation, or irreversible reduction in contaminant 
mobility. Therefore, the overall rating for these alternatives for the reduction of toxicity, 
mobili(y, and volume through treatment is poor. Alternative S-1 has no effect on the toxicity, 
mobility, or volume of contaminants at the site. • 
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6.2.5 Short-Term Effectiveness 

Alternative S-1 has the least effect on the community, remedial workers, or the environment 
because it includes no actions, but will not likely ever reach the RAOs. Alternatives S-2 and S-4 
introduce less risk to the community, remedial workers, or the environment because they do not 
include excavation, hauling, and disposal of contaminated soil. Alternatives S-3, S-5, and the 
original ROD soil alternative include removing and hauling contaminated soil that would pose 
potential risk to the community, remedial workers, or the environment, although this risk is 
considered low and mitigation measures would be implemented. The original ROD soil 
alternative involves much more excavation than the other alternatives and would pose the most 
risk to the community, remedial workers, or the environment. 

6.2.6 Implementability 

Distinction among the alternatives for implementability is minimal. All alternatives require 
implementation of institutional controls. Installing covers (S-4) and excavating soil (S-3, S-5, 
and the original ROD soil alternative) are standard technologies that are easy to implement. 
Alternative S-5 would require more coordination to implement because it employs the most 
technologies. The large scale of the excavation operation and complexities caused by the 
existing infrastructure would decrease the implementability of the original ROD soil alternative. 
Alternative S-1 does not involve remedial technologies or institutional controls and requires no 
implementation. 

6.2.7 Cost 

Alternative S-1 requires no action; therefore, no costs are associated with this alternative. 
Alternative S-2 is the least costly ($5 million) because it includes only the shoreline revetment as 
an active remediation component before the property is transferred. Alternative S-3 is estimated 
to cost approximately $7.5 million, and Alternatives S-4 and S-5 - that include the covers as a 
process option - are estimated to cost approximately $8.8 million and $9.3 million. The cost 
for jidl implementation of the original ROD soil alternative would likely total more than $100 
million. Estimated capital and O&M costs for each alternative are summarized in Table 6-1. 

6.2.8 Overall Rating of Soil Alternatives 

An overall rating was assigned to each alternative (see Table 6-2). Alternative S-5 is rated 
excellent overall for the two threshold and five balancing NCP evaluation criteria. 
Alternative S-5 is the most protective, because it includes excavation, treatment, and covers, 
although it has the highest cost. Alternative S-3, rated very good, is more protective than 
Alternative S-2 because contaminants are removed, although it is somewhat more expensive. 
Alternative S-4, rated very good, is considerably more expensive but is more protective than are 
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Alternatives S-2 or S-3 before development. Alternative S-2, rated good, is easiest to implement. • 
Alternative S-1 and the original ROD soil alternative are rated as not protective. 

[Sections 6.3.1 through 6.3.3 describing the evaluation of Alternatives GW-1 through GW-3] 

6.3.4 Individual Analysis of Original ROD Groundwater Remediation 
Alternative 

The original ROD remedy for groundwater includes (]) lining of storm drains to prevent 
infiltration of contaminated groundwater, (2) removal of steam and fi1el lines, 0) institutional 
controls to prevent use of groundwater, and (4) groundwater monitoring for up to 30 years. The 
following evaluation considers the rating of the remedial action if it were completed according 
to the cleanup goals in the ROD. 

6.3.4.1 Overall Protection of Human Health and the Environment: Original ROD 
Groundwater Alternative 

The original ROD alternative would not provide protection to human health and the environment 
because it would not prevent exposure to VOC vapors that would be expected to accumulate in 
buildings as the result of vapor intrusion from groundwater. The original ROD alternative did 
not include institutional controls to limit access to buildings located over VOC plumes. 
Therefore, the rating for the original ROD groundwater alternative for overall protection of 
human health and the environment is not protective. 

6.3.4.2 Compliance with ARARs: Original ROD Groundwater Alternative 

No chemical-specific ARARs are pertinent to the original ROD alternative because no active 
treatment or removal of groundwater is proposed. The location-specific ARARs identified for 
activities that would affect San Francisco Bay and the coastal zone at Parcel B would be met. 
Action-specific ARA Rs for groundwater monitoring would be met by developing and employing 
appropriate monitoring protocols. As a result, the original ROD groundwater alternative would 
meet ARARs. 

6.3.4.3 Long-Term Effectiveness and Permanence: Original ROD Groundwater 
Alternative 

The factors evaluated under long-term effectiveness and permanence include the magnitude of 
residual risks and the adequacy and reliability of controls. Under the original ROD 
groundwater alternative, groundwater would be monitored, but not treated. Sources such as the 
VOCs at IR-10 and the mercwy at IR-26 would not be addressed. The risk to ecological 
receptors from COCs in groundwater would not be evaluated or addressed. Consequently, risks 
posed by exposure to COCs in groundwater would not be mitigated. Overall, the rating for the 
original ROD groundwater alternative for long-term effectiveness and permanence is poor . 
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6.3.4.4 Reduction of Toxicity, Mobility, or Volume through Treatment: Original 
ROD Groundwater Alternative 

The original ROD alternative would not reduce the toxicity, mobility, or volume of 
contamination through active remediation. Therefore, the overall rating for the original ROD 
groundwater alternative for reducing the toxicity, mobility, or volume through treatment is poor. 

6.3.4.5 Short-Term Effectiveness: Original ROD Groundwater Alternative 

Four factors are considered as part of the short-term effectiveness criteria and are assessed 
below.for the original ROD groundwater alternative. 

The original ROD groundwater alternative would not present any new risks to the community. 
Minimal health risks would be posed by the long-term monitoring that would periodically extract 
and collect small amounts of groundwater for sampling. 

No remedial action workers would be exposed to risks because no active remedy to groundwater 
would be applied. Minimal risk to the workers would be posed during the groundwater 
monitoring events, but proper personal protective equipment and health and safety protocols 
would minimize these risks . 

No adverse environmental impacts would result from construction and implementation of the 
original ROD groundwater alternative because no groundwater treatment is proposed. Minimal 
exposure to groundwater would occur during the long-term groundwater monitoring program. 

Long-term monitoring.for the original ROD groundwater alternative would likely extend over 30 
years, although the field activities for this monitoring occur for short periods with long intervals 
of inactivity. 

Based on this evaluation, the rating for the original ROD groundwater alternative for short-term 
effectiveness is excellent. 

6.3.4.6 Implementability: Original ROD Groundwater Alternative 

Implementability includes technical and administrative feasibility and the availability of required 
resources. No construction or O&M would be required to implement the remaining 
groundwater monitoring under the original ROD groundwater alternative; therefore, this 
alternative is technically and administratively feasible. Long-term groundwater monitoring is a 
routine activity and requires a moderate level of commonly available resources. The overall 
rating for the original ROD groundwater alternative for implementability is excellent . 
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6.3.4.7 Cost: Original ROD Groundwater Alternative 

The cost of the remedial action for groundwater under the ROD is about $8 million to date (not 
adjusted to current dollars-the total would increase if adjusted to the same cost basis as other 
alternatives in the TMSRA). Groundwater monitoring costs would continue to be incurred into 
thefi1ture. Costforfull implementation would likely total more than $10 million. The rating.for 
the original ROD groundwater alternative for cost is poor. 

6.3.4.8 Overall Rating: Original ROD Groundwater Alternative 

The overall rating for the original ROD groundwater alternative ·would be not protective. 

6.4 COMPARISON OF GROUNDWATER REMEDIAL ALTERNATIVES 

This section compares the four groundwater alternatives developed in the TMSRA and the 
original groundwater remedy selected in the ROD. The discussion of each evaluation criterion 
generally proceeds from the alternative that best satisfies the criterion to the one that least 
satisfies the criterion. Table 6-2 summarizes the ratings for each alternative and shows a 
comparison of the ratings for each alternative for the two threshold and five balancing NCP 
evaluation criteria. 

6.4.1 Overall Protection of Human Health and the Environment 

Overall protection of human health and the environment is a threshold criterion. Protection is 
not measured by degree; rather, each alternative is considered either protective or not protective. 
Alternatives GW-2, GW-3A, and GW-3B are protective. Alternative GW-1 and the original 
ROD groundwater alternative are not protective. Both Alternatives GW-3A and GW-3B have 
the highest rating and would be protective of human health and the environment. In addition, 
Alternatives GW-3A and GW-3B would accelerate the contaminant degradation that would 
reduce the duration of implementation and potentially allow reducing some institutional controls 
over time. Alternative GW-2 would also be protective of human health and the environment, but 
would rely more on institutional controls and provides less certainty. Alternative GW-1 and the 
original ROD groundwater alternative have the lowest rating because they are not protective of 
human health and the environment. 

6.4.2 Compliance with Applicable or Relevant and Appropriate 
Requirements 

Compliance with ARARs is a threshold evaluation criterion. An alternative must either comply 
with ARARs or grounds for a waiver must be provided. Alternatives GW-2, GW-3A, GW-3B, 
and the original ROD groundwater alternative meet ARARs. Alternative GW-1 does not meet 
ARARs. 
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6.4.3 Long-Term Effectiveness and Permanence 

Alternatives GW-3A and GW-3B would provide the highest level of long-term effectiveness and 
pennanence because voes would be degraded. Alternative GW-2 would provide a lower level 
of effectiveness and permanence because groundwater plumes would be addressed only through 
institutional controls and monitoring to assess the potential migration of contaminants. The 
original ROD groundwater alternative would provide only groundwater monitoring and would 
not address sources such as the VOCs at IR-10 and the mercury at IR-26. This alternative would 
have a low rating for long-term effectiveness and permanence. Since no action would be taken 
under Alternative GW-1, it does not provide a long-term effective or permanent solution to the 
soil and sediment risks present at the site. 

6.4.4 Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternatives GW-3A and GW-3B are rated the highest because they both reduce the toxicity and 
volume of the contaminants by active treatment of the voe plume. Exposure to these 
contaminants would also be addressed through institutional controls and groundwater 
monitoring. Alternatives GW-1, GW-2, and the original ROD groundwater alternative would 
not reduce the toxicity, mobility, or volume of contaminants in the groundwater. Alternative 
GW-2 and the original ROD groundwater alternative would not reduce the toxicity or volume of 
contaminants through treatment, but would monitor the mobility of the contamination through 
the long-term groundwater monitoring program . 

6.4.5 Short-Term Effectiveness 

Alternative GW-1 has an excellent short-tenn effectiveness rating, as no remedial actions are 
conducted under this alternative. All of the alternatives scored well in tenns of short-term 
effectiveness according to the criteria. Alternatives GW-3A and GW-3B pose a slightly greater 
risk through use of active in situ treatment compared with Alternative GW-2. Alternatives 
GW-2, GW-3A, GW-3B, and the original ROD groundwater alternative all pose a very low risk 
to workers during implementation of the groundwater monitoring program. 

6.4.6 Implementability 

Alternatives GW-1, GW-2, and the original ROD groundwater alternative have the highest 
rating and are technically the easiest to implement. Alternative GW-2 and the original ROD 
groundwater alternative would require more resources to conduct the long-term groundwater 
monitoring program; however, these resources are readily available. Alternatives GW-3A and 
GW-3B are more complex to implement because of the injection treatment; however, this 
treatment is a one-time injection that would reduce the resources required for groundwater 
monitoring as compared with Alternative GW-2 and the original ROD groundwater alternative. 
Alternative GW-3A may be easier to implement because the injected substrates are slow-release 
compounds that continue to degrade eoes over time. Their slow release increases the potential 
to react with contaminants as they disperse in the aquifer. 
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6.4.7 Cost 

Estimated total capital costs for each alternative are summarized in Table 6-1. Alternative GW-1 
is rated the highest because no cost is associated because no actions would be taken. Alternative 
GW-2 has a moderate cost ($1.62 million), most of which is for the 30 years of long-term 
monitoring. Alternative GW-3A has a slightly higher cost ($2.02 million). Alternative GW-3B 
has the highest capital cost because of the cost of the ZVI additive ($2.35 million). The cost for 
full implementation of the original ROD groundwater alternative would likely total more than 
$10 million. 

6.4.8 Overall Rating of Groundwater Alternatives 

Alternative GW-3A has the highest overall rating. The treatment effectively reduces risks to 
human health and environment and the cost is similar to Alternative GW-2 while actively 
treating COCs in groundwater. Alternative GW-3B ranks well also, but the higher cost makes it 
less advantageous. Alternative GW-2 is easy to implement, but it is not as effective as 
Alternatives GW-3A and GW-3B. Alternative GW-1 and the original ROD groundwater 
alternative are not protective. 

6.5 SUMMARY AND CONCLUSION 

• 

This section summarizes the rationale for reevaluating the current remedy based on the updated • 
i11formation about the site and subsequent revisions to the conceptual site model. 

6.5.1 Soil 

The excavation and off-site disposal remedy selected in the ROD would not be protective in the 
long term as it was originally envisioned because the conceptual site model that.formed the basis 
for the remedy was incomplete. The discrete release of chemicals, known as the "spill" model, 
was the basis for the remedial action selected in the ROD. Although this conceptual model 
worked well at many areas of Parcel B, the significant additional knowledge gained from the 
sampling and excavation during the remedial action indicated that the spill model did not 
account for all areas where chemical concentrations exceeded cleanup goals and that the 
conceptual site model needed to be supplemented. 

A group of seven metals, especially arsenic and manganese, consistently exceeded cleanup goals 
at locations across Parcel B. The widespread distribution of this group of metals in soil at 
Parcel B (that is, their ubiquitous nature) is related to the occurrence of these metals in the local 
bedrock that was quarried for fill during the expansion of HPS in the 1940s. These metals occur 
naturally in the Franciscan Formation bedrock and were distributed throughout all parcels, 
including Parcel B, as HPS was built. The resulting distribution o_f metals concentrations in soil 
is nearly random across the parcel, and the spill model.for release does not apply. However, the 
concentrations o_f metals in the bedrock fill sometimes exceed the ROD cleanup goals, and this • 
fact is the prima,y reason that the "step-out" delineation process was not success.fit! everywhere 
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on Parcel B. Application of the original ROD cleanup goals to the ubiquitous metals would 
result in the excavation of most of the bedrock fill at Parcel B to a depth of 10 feet bgs. 
Remedial alternatives in the TMSRA take into account the revised conceptual site model and 
address ubiquitous metals using options such as containment beneath covers and institutional 
controls. 

In addition to identifying the ubiquitous nature of several metals in the bedrock fill, sampling 
and excavation during the remedial action found that the areas at IR-07 and JR-18 contained.fill 
that contained a high proportion of demolition debris. The highly nonuniform distribution of 
chemicals within the debris fill also did not conform to the spill model and, consequently, 
excavations in this area often greatly exceeded their originally planned extents. Furthermore, 
methane was detected in soil gas at a small area of the debris fill at IR-07. In addition, 
radiological contamination is present at Parcel B that was not known during preparation of the 
ROD. The debris fill, methane, and radiological contamination created additional needs to 
update the conceptual site model and the TMSRA considers remedial alternatives to address 
these new conditions. 

A reevaluation of the remedy selected in the ROD in light of the updated site information 
underscores the need to reassess remediation alternatives. The selected remedy would not be 
protective of human health and the environment based on the updated information about the site. 

6.5.2 Groundwater 

The remedy selected for groundwater in the ROD should be revised based on (1) the large 
amount of new information available from the more than 6 years of groundwater monitoring 
data gathered at Parcel B, including the detection of chromium VJ and mercury in groundwater, 
and (2) changes in the toxicity estimates and exposure assumptions for VOCs used for risk 
assessment since the ROD was prepared. VOCs are now considered much more toxic via the 
inhalation pathway than when the ROD was prepared. Consequently, intrusion of VOC vapors 
into buildings is considered a more significant human health risk. In particular, the 
groundwater remedy in the ROD did not identify the VOC plume at IR-10 as requiring 
remediation, but this plume would pose a much greater risk than estimated in the ROD. The 
ROD does not contain any active remediation options to address the cleanup of VOCs in 
groundwater. 

Similar to the discussion above for soil, a reevaluation of the remedy selected in the ROD for 
groundwater against the NCP evaluation criteria highlights the need to reassess remediation 
alternatives. The remedy would not be protective of human health and the environment based on 
the potential risk from vapor intrusion of VOCsfrom groundwater. 

6.5.3 Shoreline 

Potential ecological risk to aquatic receptors along the shoreline of Parcel B was not evaluated 
in the ROD. The SLERA evaluated risks to aquatic receptors and the TMSRA evaluates 
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remediation alternatives to address these risks. The SLERA concluded that a variety of organic • 
and inorganic chemicals in sediment along the shoreline and mercury in groundwater at IR-26 
pose risk to aquatic receptors. The ROD needs to be amended to address potential ecological 
risks in addition to human health risks. 

6.5.4 Radiological 

Radiological contamination was not addressed by the ROD; however, radiological 
contamination is present at Parcel B. The ROD needs to be amended to memorialize the 
methods and cleanup goals for radiological contaminants that are being addressed by the 
basewide radiological removal action. A radiological addendum to the TMSRA is being 
prepared to evaluate remediation alternatives.for the radiological contamination. 

6.5.5 CONCLUSION 

The excavation and off-site disposal remedy for soil, as described in the ROD, would not be 
protective in the long term. Site knowledge that the Navy has gained during the remedial action 
shows the need to (I) supplement the conceptual model to include the random distribution of 
ubiquitous metals in soil, methane, radiological contamination, and debris fill areas, (2) 
evaluate amending the ROD, and (3) evaluate additional remedial actions for soil at Parcel B. 
This TMSRA evaluates modifications to the remedy for soil in accordance with revisions to the 
conceptual model to support additional remedial actions that will address remaining risks. 

Likewise, the remedy for groundwater selected in the ROD needs to be expanded to account for 
the increased potential risk from VOCs and mercury in groundwater and provide remediation 
alternatives to address this risk. The TM SRA uses the large amount of new information from 
groundwater monitoring and treatability studies to evaluate mod(fications to the remedy for 
groundwater to support additional remedial actions that will address remaining risks. 

The ROD did not address potential ecological risk to aquatic receptors along the shoreline. The 
TMSRA estimates risk and evaluates remediation alternatives to address these risks. 

Finally, the ROD did not address radiological contamination. The ROD needs to be amended to 
memorialize the methods and cleanup goals for radiological contaminants that are being 
addressed by the basewide radiological removal action. A radiological addendum to the TMSRA 
is being prepared to evaluate remediation alternatives for the radiological contamination. 

[End of Section 6.0 update] 
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